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Notes on the Total Eclipee of the Sun of July 18, 1860, a* 
obaerved in Spain. By Captain W. S. Jacob, late Di- 
rector of the Madras Obaervatory. (Plate I.) 

The miter of these notas was one of the party who accom- 
panied the astronomer royal to the north of Spain in the 
Himalaya, the steamer liberally provided by government for 
the conveyance of such astronomers as desired to observe the 
eclipse, which woold be total there, and in no other part of 
Europe. The greater portion of the expedition landed at 
Bilbao, and then dispersed themselves in small parties along 
the line which the moon's shadow woald traverse, selecting 
the most favourable spots, according to the best information 
procurable, in which they met with invaluable assistance from 
C. YigDoles, Esq., the chief engineer of the Bilbao and Tu- 
dela Railway, whose operations had made him well acquainted 
irith the country, and who was at the pains of printing a 
pamphlet containing all the information, likely to be useful, 
accompanied by a map, on a large scale, of the country em< 
bracing the tracic of the shadow. 

Oar party consisted of Frofessor Grant and Dr M'Taggart, 
both of Glasgow, and myself, accompanied by Mr Martin, C.E., 
one of the engineers of the railway, who accompanied us as 
interpreter and guide, and materially assisted all our arrange- 
menta ; for it should be stated, that through the liberality of 
tiie directors, each party was accompanied by an engineer, or 
other fuoctionary of the railway, used to the ways of the 

BXW BXRIXS.— VOL. XIII. KO. I. JA.IT, 1861. A. 
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3 Captftin W. S. Jacob's Notes on the 

conntry and speaking its langnage. The point vbich we bad 
selected was the pass of Peiiacenida, where the road from 
Yitoria to Logrofio crosses the Sierra de Toloiio, a mountain 
ridge of some length, the summits of which rise to between 
4000 and 6000 feet in height. Here we bad been led to 
expect, almost certainly, an unclouded sk-y. But the de- 
rangement of climate, which we bare experienced in the north, 
has partly extended also to Spain ; and on our arrival, on the 
morning of 17th July, at the village of PeBacerr&da, where 
the ascent of the mountain commences, we were dismayed at 
finding so improvement in the weather ; on the contrary, the 
clouds reached almost to the foot of the hills, so that our 
purpose was quite frustrated of selecting a suitable spot for 
our instruments, getting them into adjustment, fixing latitude 
and time, &c., so that there might be nothing to distract our 
attention on the day of the eclipse ; for on the bill we could 
not see five yards before ub. There being no remedy, we' 
returned to the village inn, to w^t with patience till the next 
morning. Our advent caused some stir in the place, and we 
bad a call in the afternoon from the Cura (or parson), a mildr 
respectable looking old gentleman of near seventy, who, in the 
absence of our interpreter, conTersed as well as he could in 
Latin with Dr M'Taggart, our stock of Spanish being very 
limited ; but on Mr Martin coming in, we drew from bim some 
reminiscences of the battle of Vitoria, a portion of the English 
forces having encamped near the village on the day preceding 
the battle ; and he spoke with affectionate respect of the Duke 
of Wellington, calling him the father of Spain. At Vitoria, on 
the contrary, we found the inhabitants rather French in their 
sympathies, and for the most part ignorant of the fact of a 
decisivo battle having been fought in their neighbourhood. 

The morning of the 18th dawned with prospects but 
slightly improved ; the sky still quite overcast, though the 
clouds were higher on the hilts than yesterday ; and as we 
began to ascend about 6 am., they gradually rose above us ; 
and when we had reached the summit of the pass, about 3500 
feet in height, they were still above our heads, bat perched 
on the mountain peaks. Just beyond the top of the pass a 
magnificent view awaited us ; we looked down on the valley 
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Total Ectipte of (Ac Svn as observed m Spain. 3 

of the Ebro, wiadiDg its wa>7 amoDg vmeyards and corn fields, 
about 2000 feet below as ; southward there was a clear vieir 
to the moantains of Bnrgoe, some thirty miles distant, vith 
their heads atill in the cloods, while along the line of the river 
the eje conld sweep from the hills of Pancorbo in the north- 
west to nearTodela in the south-east, a range of more than 
eighty miles. Many towns and villages were discerned, 
among which were Briones — which though distant eight miles, 
Beemed almost at our feet — Haro, LogroBo, and La Guardia. 
Patches of sunlight conld be seen in the distance, on beholding 
which, some of us were for pressing on immediately and de- 
scending to the plains, under the impression that the clouds 
■were clinging to the mountains ; but were induced to wait by 
the suggestion that oar mules needed rest, and that there 
would be abundant time to move on some hours later should 
the weather not improve, while by leaving our vantage-ground 
we should lose some of the most interesting phenomena, viz., 
the effects on the distant landscape. We therefore took up a 
position, on a rocky ledge jutting out over the valley about 
500 feet below the top of the pass, directly above the village 
of Leza, and were gratified by seeing the sun break out a 
little before ten. We were thus enabled roughly to fix our 
time and latitude, which latter was found to be 42° 34'. 
Towards the commencement of the eclipse the sky had quite 
cleared ; the first contact was noted at l"" 48" 32" (approxi- 
mate Greenwich time) ; at 2^ 30", the light and heat had 
sensibly decreased, and the former had taken a decidedly 
yellow tinge ; at 2*^ 44", Venue was caught in the telescope 
as the finest possible crescent, being very near conjunction ; 
at 2** 55", she was seen with the naked eye, and Jupiter about 
2 minutes later. At 2^ 52°>, several tabular mountains on the 
moon's limb were noticed near the south cusp, giving it a jagged 
appearance. At 2" 57", long coloured rays, like those of 
inflected light, were seen proceeding outwards, or to the left 
from the sun, now become quite a thin crescent. At 2'' 58™, 
fine parallel lines of shadowy waves running nearly north and 
south, were seen moving rapidly eastward over the rocks, 
accompanied by a flickering in the air. The light bad now 
become very dim ; an inky gloom prevailed op the valley 
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i Captain W. S. Jacob's Note$ on (A« 

trestward, and a sickly yellovish hne eastward, while in the 
plain below, the shadows of small passing clonds seemed nn- 
nsnally black and sharplj defined. At 3^ l^^ 0*, the emt 
disappeared, the corona having suddenly flashed ont ten 
seconds previously oq the opposite side of the noon, and 
spread i^ost instantly round the circumference like the 
opening of a fan. In the telescope foitr prominences were 
seen, not at all resembling either flames or clouds, bat nearly 
colourless, barely tipped with rosy points, and having clear 
definite outlines ; one of them near the vert«z looked some- 
thing like a tree, or rather a cabbage ; another a little to the 
left was qnite detached ; those on the left side gradually dis- 
appeared by the advance of the moon ; one of these was shaped 
like a mitre, and as it sank, another, almost precisely similar, 
emerged at the opposite point ; this last continued visible a 
short time after the sun's reappearance, which took place at 
S** 4™ 23*, without any trace of Baily's beads ; the corona waa 
visible about 12 seconds longer. During the obscuration, Jupiter, 
Venus, Mercury, and Saturn, were well seen, as also Kegulua 
and Castor. Sound the horizon a deep orange tint prevailed 
to the height of some 10°, against which the distant hills 
showed very black, while the low clouds looked rather of a 
dirty green, somewhat like tarnished brass. The shadow 
passed away down the valley rather like a faint shower, hut 
paler and more uniform. The light during the total obaoora- 
tion was certainly mnch greater than that of the full moon, 
for the watch could be read with ease, but the light was of 
quite a different character from moonlight, resembling more 
the gloom of a heavy thunderstorm after sunset. About 
3"* 7™, there was a repetition of the shadowy lines and flicker- 
ing light, the oause of which was not apparent. The hue of 
the corona rather resembled dead silver, and there were rays 
proceeding from it about twenty in number, but of irregular 
lengths and intervals, the longest extending near 30'. A 
number of persons from the village had collected about us 
soon after the commencement of the eclipse, and neither they 
nor the animals which accompanied them (mules and dogs) 
showed any signs of emotion or alarm at the coming on of the 
darkness ; yet I must confess to have been consoioos myself 
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Total Eclipst of the Sun at obterved in Spain. 5 

of A certain ondefiuable feeling of awe, arising no doubt from 
the strange aspect of things, and the nnueual garb which all 
nature seemed to have put on ; the livid gloom that seemed 
poaring down from the sky ; the purplish-black of the moun- 
tains, which seemed to draw them closer to us ; and above 
all, that strange black spot in the heavens with the mild 
glorj round it ; all conspired to excite a sense of wonder, even 
though the mind was prepared for some such phenomena. 
The prominences were not seen by any of our party with the 
naked eye, nor during the time they were watched was any 
change discernible in their forms, beyond what was caused by 
their being covered ot uncovered by the moon. 

The country through which we passed impressed us favour- 
ably. The productions, unlike those of southern Spain, much 
resembling our own, the greater warmth of climate being 
indicated by the luxuriance of the wild plants and flowers, 
the forwardness of the harvest, which had already com- 
menced, and especially by the way in which the vines flour- 
ished in the open air, though no large vineyards were seen 
excepting near the Ebro. The Kioja wine, made in the upper 
part of the Ebro valley, is of good quality, somewhat re- 
sembling Burgundy, and would probably find favour in Eng- 
land if better known ; it can be purchased at about Is. per 
gallon. The people seemed physically a fine race, the women 
and children being remarkably handsome ; but though some- 
what less under priestly domination than formerly, they are 
still feeling its effects, and with some considerable degree of 
civil, there seems to be very little religious freedom as yet, 
no worship but the Boman Catholic being tolerated. We were 
not troubled by any custom-house inspection either on arriving 
or leaving, nor were our passports once asked for. The accom- 
panying diagrams (Plate I.) show — No. 1, the appearance of the 
corona to the naked eye, as drawn from memory the day after 
the eclipse.* The placesof the prominences are just indicated, 
though they were not seen with the naked eye. No. 2 shows 
the forms and positions of the prominences, as referred to the 
northern point of the limb, which is the lowest in the diagram, 

* Th* light wu rathar more diffiuc, and tfaa raj> l««a hard *Dd diiilnet, 
than tbc print rcpreaentt them. 
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6 Dr Lander Lindsay on the Eruption 

and as tbey appeared about 30 seconds after commencement 
of totality, excepting d, which is shown as it appeared just 
before the sun's reappearance. 



On the Eruption, in Ma;/ 18G0, of the Koilu^jd Volcano, Ice- 
land. By W.Lauder Lindsay, M:.D.,r.L.S. (Plate II ) 

On the 6th June last I went on hoard the "Arctorug," 
Danish mail screw steamer, which was then at Grangemouth 
en route from Copenhagen to the Fari>e Islands and Iceland. 
Captain Andresen, its commander, informed me as the latest 
news from Iceland, that the Kotlugja Tolcano, after a qui- 
escence of thirty-seven years, had just burst out afresh. He 
expressed a hope that his passengers might have an opportu- 
nity of seeing it in eruption ; and promised, with a view to 
their doing so, to run as close as he safely oould along the 
south coast of Iceland, about 20 miles inland, and to the north 
of which the said volcano is situated. On the 8th we sailed 
from Grangemouth ; on the llth we touched at Thorshavn, 
the capital of Fari>e. Early in the morning of the I3th we 
sighted the south coast of Iceland, in the direction of the 
Orsefa-jokul ; and on the afternoon of the same day we ran 
close along the coast between Portland Huk and the West- 
manna Islands. The weather was magnificent, the sky com- 
paratively serene ; and we had therefore the best, and — per- 
haps for Iceland, — unusual, opportunities of scanning the whole 
range of the southern Jokuls,* from the celebrated Hekla in 
* The word JSkul is ganerall; tnntlited Otaeitr, or glat^ier-eovend moun- 
UiD. Uanderaont (in > foot-note, vol. I. p. 89) csya. It " lignifieB an (ee-oioun- 
tain, and ii darived from Jakl, a lump or frngment of ics." Tbe Icelandic 
JSkul, however, w far a* I could ascertain, U aimply a mountain genernll; 
covered more or law tbroughoat the jiear with snow. I nj deliberately 
paurallif, and aort er l>»f for under certalD cireunistancea, — t.g., daring 
vary warm Bummera, or in their Muthem eipoaurea, — lome of thoae moun- 
taina ma^ be •ometimea atripped parUallr, oc perhftpe even wboUjr, of their 
anowa. On the I3th June, when I paaied Ejafjalla and Myrdola jitkula, there 
waa almoat do anow on the topa of ihe latter, and not a great deal on tbe 
■houlder of the former. Only here and there on Syaljalla did the Enow 
extend any dlatance doira the mountain, while the whole of tbe lower parte of 
t Tidt foot-note page 9 of this articU. 
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of the Kdtlugjd Volcano, Iceland. 7 

the vest, to the more imposing Onefa in the east, and parti- 
cularly the range of the EyaQalla and Mjrdals jokuls, of 
which latter Kotlu^a is a part. At one time some of the 
more sanguine passengers fancied they saw a column of smoke 
arising in the direction of Kotlngja ; but this soon proved to 
be merely a passing cloud of pseudo-columnar form, which 
happened for a few moments to rest on that part of the shoulder 
of Myrdsle-jokul, behind which we knew Kiitlugja to be situate. 
The cloud in due time floated past, and all was again serene; not 

Ujniali-jokiil wcrs uaeoTered. Thii ip&rie covering wu tha mora noteworUi;, 
inumnch aa the louthern ontlien of tbe Perthshire GratupiBiu, — ^hills of onlj 
about 1000 lo 1800 feet of elevntioa, bod atlll a coating ot snow on their ■um- 
miti when I left Scotland, which coating did not altogether diiap pear from 
Kime of theoi till tha middle of Julj '. There was also a little mow on tha tope 
of the higheit of the Fuoem biUa on 11th June. The aide of E^afjalla and 
Hjrrdala jijknli aiposed loour view was howaver the southern or warmer J and 
It ie quite probable tbat the aortbern aide of botb wu mnrs plentifully shrouded. 
In Iceland, aa in other niouDtaiaoiu countrlea, it does not always happen that 
the hlgheit mountaine are moat plentifully covered with mow. At the Ume 
of my viiit to Iceland, during June, flnnfells-jokul, on the west coast, which i* 
probably tbe rooat handiome and striking of all tha Icelandic jokuls, and which 
fa quite rleible f^om Rejkjaitk, fonniog tha westani termination of the hilly 
coast of the Fai^flord, appeared covered wilh bdow to its base. Its height, 
faowerer, ia only UT7 Danish feet, and it ia therefore inferior in point of ele- 
vation to Eyafjalla (fii32 feet), Uekla (1961 feet), and Omfa (6211), aU of 
which had a imaller covering of snow. So far as I am aware, there are few 
inM gladtn in Iceland, what Ounniaugsson cells Skridjiftlar (" Gladtrt rnon- 
vond"). The moat familiar ace loathem offiboolj of the extenaive VaUugfikul 
or Klofa-jokul, which la alao situated in the aoath of Iceland, not very diatant 
from Ityrdali-jijknl, more to tbe east, and intermediate between it and Orafa- 
jokul. The beat known and largest of these glaciera are two. Til., the Skeldar- 
ar-jokiil, and the Breidamerkr-jokul. Excellent deacrtpUons of these — tha fullest 
and moat reliable I know— will be found In Henderson, vol. 1, pp. S37 and a6S. 
I believe the gladers in qoestion, and the vast snow-fields from which thej 
spring, Indeed the whole range of JSkuls from Bekia to Orafa, with the low* 
land intervening between them and the sea, would richly repay inveetigation or 
exploration by an; of our geologiila. " The phenomena of Iheee vacillating 
jOknls," lays Henderwln, who himself visited tiiem (vol. i. p. 268), " would 
Mceive much elucidation fVom a auriey of the silnation and appearance of those 
part* of them, which lie towards the interior of the island ; but the danger* 
connected with aver; attempt to explore them are more than sufficient to damp 
the leal, and cheek tbe enterprise, of tbe most impassioned lovers of Ifatural 
History." (t) Tlie main dlfflcnltj is how to get at th«m from Reykjavik, which 
Uttar i« easily reached (rom Scotland (Wrf« "Iceland a new field fbr Tourists," 
FtrAtkiT* Adii*nit*r, Aogiut 2d and 9th 1B60 ; " Recent Eruption of the Ettt- 
Iag}4 Volcano, Iceland," Daily Seouaxan, Aug. 16, or, QUufote Dailg BtnM, 
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8 Dr Lander Liudsftj on the Eruption 

a restige of «ay emptioD, present or put, waa to be seen from 
the deck of onr steamer. To the touriete on board, who were 
moBtly Datnralists,* this wa« a sonrce of diBappointment ; to 
the Icelanders and Danea.t it was, on the contrary, a oause of 
heartfelt gratification. The latter gentlemen natarall; evinced 
great anxiety on the sabject of the reported eraption ; they 
anticipated with alarm the narrative of ita devaBtations. There 
had been no volcanic eruption in Iceland since that of Hekia in 
1845-6. It was alleged that a^ yet Kbtlngja had emitted 
only water ; but this, it was feared, was only a prelude to the 
more deBtructive ejections of lava. The season of the year was 
moBt unfortunate, too, — the winter had been long and severe, 
and the graas was only now Bpringiog up ; if the pasturages 
Failed over any extent of country, the destruction of horses, 
sheep, and cattle, would be enormous, these animals being the 
mainstays of the poor inhabitants. Such anxieties and fore- 
bodings were however destined to agreeable disappointment. 

Aug. 17, 1860.) But a yacht •ipadition would nnder such^laveitigatioiu 
comparaliTaly «uy and cheap, A part; of naturaluti, fur initanee, clnbbing 
tog*tb«T, inlgbt hire a Bteam-;acht for two or threa monthi during gammer, 
n.j during Jiioa, iTDly, and Augut. Th«y would earrj their own apparatiu 
and proriuoDi, tonti, bedding, and bone-gear, with men to attend tharato. 
They ahoold engage one or more Icelanders, eiperianced in Icelandic traveUiiig, 
to act IB interpreter!, treaauren, and caterer! Tor guidet, quarter*, poniee, and 
proriiions; by thii meani only woold innumerable difflcultiea be avoided. 
The yacht could land the party at varicua point* on tbe coaat, where poniea 
and gnidea could be got for eicurgiong of GO or 100 mile* (i.e., of two or tbre* 
daya' duration) into tile interior. Thoae of tlie party, who contented tbemaelvea 
with daily excunlona, might aleep moat comfortably on board thairyacbt; wbile 
the other* would require to be Independent of all buman liabitationi, and ileep 
in Ihetr tent* amid acenei, than which it i* impoiaihle to coQoeiTa anything 
wilder or grander. 

* Among them wa* m party of four, two jottng OenMUW, a Swiv, and an 
OrknaynutD, who took with them tanta, htnaa-gear, piMlographie appantna, 
and appliance* for collection*, more eapeclally in aineralogy, entomology, and 
OTBitliolagy. They tabaeqaeatly apent two raontb* in leaUnd, TiaiUng chiefly 
the moat iatanating diatriet around the HyTatn in the north-aaat of the 
laUnd. There was alao a Welsh copper sneltar and mine proprietor. 

t Among tbe latter were the excellent Ooreruor of Iceland, tbe Count too 
Tnunpe, whose tonioaimj* and iBtelligaiMe rendered him a most agreeable 
and •arTlceable tompaguet i* vigaf ; one of tbe Syuelmen or iheriff* of dia- 
tried (vi'di foot-aota, p. 36), with hi* wife; raie of the foreign coninlaof Beyk- 
jaTik ; eeveral of the principal Dcrchanti of Reykjavik and Havnaflord; and a 
liautaaaot In tbe DaDisb army. 

D,.;,l,ZDdbyG00gle 
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On the Bame eveniDg, the 13th, we sailed through the groap 
of the Westmanna Islands, where ire landed a mail, and here 
we ascertained 4hat the eruption of Eotlugja had ceased ahout 
the end of May, having done comparatively little damage. 

At Beykjavik, the capital of Iceland, vhicb we reached on 
the I4th, and where I spent eight days, I made special in- 
qairies as to the details of the eruption of Kotlugja ; but the 
amount of information I obtained fell very far short of what I 
had expected to collect. I found a narratire in one of the Reyk- 
javik newspapers — the " Islendingur;"* and Dr Hjaltalin, the 
Physician-general of Iceland, drew ap a similar narrative in 
English, which he requested me to get inserted in some of our 
Scotch newspapers, and which accordingly appeared at fall 
length, and as it was put into my bands, in the " Perthshire 
Advertiser."t These narratives, so far as they relate to the 
eruption of May 1860, are exceedingly meagre, and are 
founded on evidence — of a most vague and unsatisfactory 
kind — of persons resident in the south of Iceland, who had 
seen the eruption only from a distance, and who happened 
subsequently to visit Reykjavik. These published accounts 
consist mainly, however, of a chronological history of former 
eruptions — this history being founded on, or derived from, 
old Sagas and other written or printed materials is the Pub- 
lic Library of Reykjavik, and being therefore likely to be 
accurate. But, in point of fulness and interest, where both 
accounts refer to the same eruptiona, the narrative of our 
countryman HendcraonJ is infinitely superior. I was un- 
successful during my stay in Iceland in meeting with any 
one who had actually witnessed the Kotlugja eruption for 
himself, and could give a coherent and reliable account 

* Iilandingur of Gth and L6th Juoe 1860, Noa. G and 6 : " Eldgo* ar Kot- 

T Perthihira Advsrtiwr, or Strklhmore Juurn&l, tor 16th Auguit 1860 : 
" Recent Eraptlon of tha Kittlugji Volcaaa, Ii^land." 

I Iccluid ; or, > Journ&l of A Keildence in that laUnd during the Years 
1811-lS. Bf the Rtv. Ebaneier HenderKn, D.D., Ph.D., Uisclonar; of ihe 
Britiah uid Foreign Bible Society : 8to. Gdin., 1S18; iilnitrated with > Hap 
and Bngravtngi. Thii work I can confldentiy commend aa tbs beat BritM 
woik on lealuid hitherto pnbliafaed ; apQcIallj valuabie from ita author iiaving 
UDwalf Tlaited the graater part of the ialand, and cone pariooally in contact 
with the moit celebrated men therein. 

MBw sEaixs.~~TOL. XIII. Ko. I. — JAW, 1861. z AvCooqIc 
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thereof. There is, epeaking generally, both as to the present 
and the past, a great lack of information nsefal to the man of 
Bcience, as regards many of the most interesting local rolcanie 
phenomena of Iceland. This depends on a variety of causes. 
While many Icelanders are devoted to the cultivation of his- 
tory and poetry — in which departments of literature they iin< 
doubtedly excel — few or none seem to be equally attached to the 
natural sciences.* There is lacking, therefore, the enthusiasm 
and the knowledge necessary to the study of local geological 
phenomena. There may be said to be few, if any, naturalists t 
proper in Iceland. The best natural history surveys X have been 
made by foreigners — FreQchmen, Germans, Danes, and Eng- 
lishmen. Further, it mnst be stated in extenuation orexcaae, 
that journeys in Iceland, especially during the winter, spring, 
and autumn seasons, are not only attended with difficulty, hard- 
ship, and danger, but with considerable expense. The latt«r 
barrier may be the more powerful, inasmuch as the cultivators 
of literature or science among the Icelandic people are not 
overburdened with money. Surveys of Iceland by Icelanders 
have generally been nndertaken at the expense and instiga- 
tion of the Danish Government, €.ff., that of twelve years' 
duration by Professor Bjom Gunnlaugsson, teacher of Natural 
Philosophy and Mathematics in the Government College at 
Reykjavik (whose acquuntanoe I had the pleasure of making 
at the latter town), which resulted in the publication of the 
finest and most accurate map of Iceland eztantS It is evident, 

' It Ii bat Mr to lUt* tliat an oppoiita opinion will b* fbund recordad in 
the Edinburgh C>b[aat Library Toluras od lolaod, p. SIT. 

t F<iJifoDt-Dota, p. 31. 

X Of tbeie, none Iuts twen eondncted on ao mkgnUIoent ■ isle »nd to ax- 
haoatlve • plan u tbe voytga of " Ija Recherche," ondar tbe aoipice* of tb* 
FrSDch GovamTnent : " Voyage an Iiland* at an Gnenlande ei£cat£ pendant ]«■ 
ann£ea 183S »nd 1836, aor 1» CoTTetCe La Bgcherche;" 6 toIi. Paris, 18<0, 
folio, with K magnificent atlaa ; edited by Dr Paul Oaimard. It containa a 
cbaptor by M. Robert on Icelandic Tolcanoea (and on Icelandic g*oIogy and 
mineralogy geDenlly), and ia altogetber by tu tlia fineat work on Iceland tbat 
haa hitberio appeared. It* aipenalrantM, however, placet It quite ont of tba 
reacb of ordinary raaden. 

S " nppdr&ttr Iilandi (Carta d' Iilande) i Q6mm UCdam, (en qnatre ttn- 
ille*) Qbrdr ad fyrlnOgn Olift Nikolaa Olsani (ei6cat£e aona la direction de 
M. O. N. Olwn) gefinn fit af enn lelenika Bikmentafelagl (pnbli6e par U So- 
a6U littjnlre d' lalande :") Beykjarlk and Copenhagen, lSt4 ; aeak of 
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then, that a volcanic eruption at a distance of 80 or 100 miles 
from the capital is not a phenomenon likely to attract visitors 
from Keykjavik, or to induce them to undergo the tedioosness, 
peril, and expense of Icelandic travelling — the object to be at- 
tained being apparently but a slight increment to geological 
knowlege. We are therefore generally dependent, for informft' 
tion as to local volcanic phenomena in Iceland, on the testimony 
of persons living near the localities concerned. Occasionally 
these persons are local clergymen or physicians, and it is fortu- 
nate for history and science when it is so ; for these men being 
highly educated, and able to separate fact from fiction — the 
evidence of their senses from the omne ignotumpro magnifieo 
of superstitious, ignorant, or terror-stricken peasants — are usu- 
ally trustworthy witnesses. Since my return to Scotland, I have 
received from my Reykjavik friends files of newspapers pub- 
lished there subsequently to my departure ; and in the " Islend- 
ingur" for 19th and 26th July (Nos. 8 and 9), I find a most 
interesting diary kept during the recent eruption, irom 8th to 
28th May 1860 by Sjera (Rev.) Magniis Hakonarson, clergy- 
man at Beynir and Hofdabr^kka in Myrdal. It does not 
always happen, however, that the historians of volcanic erup- 
tions in Iceland are such trustworthy and competent wit- 
nesses. Too frequently the sole witnesses are peasants living 
at the base of the volcano, whose houses and herds are devas- 
tated perhaps by the first water-fiood or shower of ashes, and 
who immediately flee in alarm and despair — panic-struck and 
poverty-struck — either exaggerating or misinterpreting actual 
phenomena, or, what is quite as likely, allowing their imagina- 
tion to pietore phenomena that never occurred. It is neces- 
sary to bear all this in mind in reading the history of volcanic 

aboat 6-S milei to the Inch. Fries aboat 16*. iu RajrjsTik, 30s. in Brt- 
Uln. At ths tlma wben (hi* map wis pabllshed, I know of no eonntry in tbe 
world tfast hsd been >o mlDntel; lUrTejsd, and of no mnp >o buButifullj an- 
grntd, m> aecuntelf eonatrDCted. and on auch a icais. The Danlah QoTern- 
nwDt pride themMlvei on thli national aurvey and ita multa ; and I maj add, 
pride thsmaelvea jnstlj. Frofaaaor Oiinnlmugnon, I believe, apeot IweWe yean 
In eipioring ever; part of (he lalaod that waa at all aceeaaible to human (oot- 
Meps. Ereij precaution waa t&kin to ensure accuracy. The raoat minute detaila 
ware latd down iu Iha map in question, which i« indeed tbe only accnnte and 
lioitworthy map — ikt itandard map- — «/ Jciland. 

C,.;,l,ZDdbyG00gle 
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eraptiona in Iceland. Our first inquiry in many instanoes is, 
or ought to be. How far are aoch statements true, or lil:e1y to be 
tmel And if we insUtnte snob inquiries as regards tbe histories 
of the former eruptions of KstlugjA, we will be forced to the con- 
clusion that almost none of the narratiTes can be accepted as 
giTing an implicitly accurate account of tbe real phenomena I 
Simply as a contribution to the history of volcanic pheno- 
mena in a country which, in respect of tbe importance and 
interest of such phenomena, is unparalleled in the world, I 
would have endeaTOured to collect into one paper tbe informa- 
tion — not very accessible to the British geologist — contained in 
the Icelandic newspapers or other annals regarding the recent 
eruption of Kot1ugj4. In no part of the world are volcanio 
phenomena on so gigantic a scale as in Iceland. The calcula- 
tions of Professor Bischoff' show that the mass of lava thrown 
up by the eruption of Skaptar-jokul in 1783 was greater 
in bulk than Mont Blanc* The same eruption caused the de- 
struction of some 9336 humnn beings, 28,000 horses, 11,461 
head of cattle, and 190,488 sheep, according to Henderson,t 
either 1. Directly by the molten lava ; 2. The noxious snlphn- 
reous or other vapours causing pestilences ; 3. The desertion of 
the coasts by fish ; or, 4, The devastation of the pasturages by 
ashes and sand. In Iceland there are lava streams 50 miles 
long, 12-15 miles broad, and 600 feet deep | Portions of these 
streams sometimes form hills as high as Arthur Seat or Salis- 
bury Crags ; and such is the persistence of tbe beat, that rents 
in the lava have been found still smoking or filled with hot 
water so long as eleven years after an eruption. In no part 
of the world, of the same extent, are there so many widely 
separate vents or foci (about twenty) of subterranean igneous 
action. The boiling springs, which are most numerous, show 
of themselves that such action is going on under the whole 
island. But I am the more inclined to regard an account of 
the recent eruption of Ktitlugja as an interesting, though very 
small, increment to geological knowledge, from the conviction, 
to which I have been led by studying the literature of Icelandic 

* A larger idus of lava b; thr than wu ev«r thrown out ttom a single 
volcano it oue timo Id mtj part of tha vorld. 

t Vol. i., p. 276. X Ibid., vol. I. p. 287. 
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volcaDoea in the library of the University and other pnblic in- 
stitutiona, in Edinburgh, that comparatirely little is known in 
this country regarding any of these Yole&noes with the single 
exception of Hekia- I have frequently, indeed, met with the 
belief that Hekla is either the only, or the principal, volcano in 
Iceland. Both these suppositions are erroneous. I have al- 
ready caanally. stated that there are probably twenty separate 
volcanoes or volcanic vents in Iceland, and Hekla is not the 
most important of these from any point of view. In regard to 
the extent of its eruptions, the qnantity of lava throvn out, 
or the devastation caused to men and cattle, it falls very 
far short of Skaptar-jokul. In point of geological interest, it is 
inferior to the volcanoes around the Myvatn ; and it appeared 
to me less majestic and of inferior elevation to several other 
volcanoes or jdkuls I saw — and I had the opportanity of seeing 
only a few of those of the south and west coasts. " There 
is little in the appearance of Hekla to attract the notice 
of the traveller," aays Henderson, vol. i. p. 341, " even 
supposing him never to have seen any other mountains but 
those in the vicinity. . . . When I had it direct before me at 
a distance of about twenty-four miles, it sank into comparative 
insignificance ; nor do I conceive there is anything about 
Hekla that is calculated to make an indelible impression on 
the memory except an actual eruption." . . . Hekla's re- 
putation, I fear, is destined, by the gradually becoming more 
frequent visita of British tourists and naturalists, to pale and 
fade, while that of Skaptar, Krabla, and KotlugjEi, will probably 
increase correspondingly. Next to Skaptar-jokul, Kijtlugja is 
apparently the most dreaded of the Icelandic volcanoes, and 
is the most interesting and important in regard both to the 
character of its phenomena and to the devastations which its 
eruptions have from time to time produced. According to some 
writers, the first eruption of K&tlngj& tn 894 — the last being the 
fifteenth — is the first volcanic eruption in Iceland chronicled 
in Icelandic annals, a circumstance which, if true, ought to 
give to this volcano an additional claim to onr attention.* 

* The Bdiobargh Cabinet Library Tolnma on Icoland (p. 361), hooenr, mm- 
tioni Um Mrll«t recorded vol can ie eruption— In the 8tb centarj'— •■ that of 
BMborg, a monnUin at the bM« of tha promoDtorjr o( SnardlliUi in tha Sdb- 
fdl-«;a«el. 
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So little is knovn io this country regarding Eotlngji that 
I need offer no excuse for prefixing a few remarks os its tops- 
graph; and geology. In the title of this paper, and tbrongh- 
oat these remarks, I epeak of Kbtlugji as a volcano. In 
doing 80, I follow the Icelanders themselves, and I conform to 
usage ; bnt the term is one of convenience, and is used in its 
widest sense, as signifying a mere rent for the ejection of igneous 
matter from the interior of the earth. EotIagj&* is not a irolca&o 
* K(>tlugj4 b Ter; varional; ipellcd, referred to, or Utd down [a worki of trsTil 
■Dd maps. It li aamecimu oiled limply Kailft, Kotl*, or Riidu ; at other timei 
the word " jokul " ii added, and It becomes Katla, Kotia, ur Riitla jcikal. In 
MMnemapa it doei not appear at all, either u Suureor loleano. Tbii !■ thecaae 
in the map of Iceland attached to tiiat of Denmark Id Keith JohDiton'i "National 
Atlai," wlilch 1* generally luppoaad to be the moit accnrste and beaatlfull; 
drawn atlaa extant. Thii map of Iceland li leu inaccurate than former BrltLib 
mapi of that lalaod — not one of which, howaver, li In all reepecta correct, 
ladeod, theonljaecarata map of Icslaod aa ; at published Id any coantrj (and it 
■tilllaaTa* aoma 100 square milei of a now-field anaccoootad for) ia thatof Qiuin- 
laufaeon before meDtioned; a map which does infinite credit both to ita aatfaor 
aa an individual, to Iceland, and to Uenmark. The same map, on a smaller 
scale than that mentioned in the fuot-nota of page 10, may be had at a corre- 
apondiogl; leas coat ; and by travellers it is ganerail; preferred to the larger 
one, a* more Mnvenient, while it la equally aoearate. In tb» map contained la 
Uenderioa'a " Iceland," Uyrdala-jokui U oatled Kotlagji-jOkui ; but the wliole 
map la so inaecorate that it cannot be railed on. Arrowimith, la a chart of loc- 
land pobllahed in 1808, mikea a miatake of no lea* than slity-eeTsn milea In 
the longitnda of the eaat coait, m» ii pointed out by Barrow (" A Viiit to Iceland 
by way of Tronjam in the flower of Yarrow yacht In the Summer of 1834." 
Ixuid. IS3fl, p. 82> And In still older maps, both Danish and Engliab, the 
name of Reykjavik, the present capital of Iceland, doeiDot appear — the capital 
being therein stated to be gkalholt, which Is now a mere Arm! " Great In- 
accuracy prevails in the old mapa regarding the position of Iceland, most of them 
.... placing the North Cape in far too high a latitude. According to Olafteen'i 
map, ita eitentwoold be 66,000 sqaaremltee. . . . Egger's redncea It (o 39,838." 
So eays the author of " An HiBtorical and DescriptiTe Account of Iceland, Green- 
land, and the Faroe lalanda, with Illustraliona of their Natnrat Hiatory," being 
Tolume twentj-eight of the Edinburgh Cabinet Library : Edinburgh, 1840 (foot- 
note p. 19). This *ol[ime i* an eieallent compilation of all that waa known re- 
garding Iceland up to (he data of Ita publication ; and even yet, in many reapeota, 
it ia by far the moat aerviceable handbook for the traveller, seeing that the ubi> 
qullouB " Unrray " baa not yet aent special enroys to Iceland. But in certain 
other reapecla It la not altogether to be trusted ; in the chapters on Natural 
History, for iustance, it appeara to ma to contain many errora, of which more 
anon. These, howerer, are not due to any inherent deficiency or inaccuracy 
in the work as at the date of ita publication, but are to be attributed aimjily to 
the progreaa that hai ainca l>een made by the exploratiopa of geologiala, bota- 
niila, and loologists in different parte of Iceland. 

,z,;i.,C00gIC 
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of typical or naoal form— that is, an isolated cone-shaped hill, 
with an apical, diatinct, single crater. The termination of the 
word Kotlaji;a explains its tme character. The word or affix 
gja, in Icelandic, signifies a fissure or chasm in the earth, pro- 
duced hj a sabterranean igneous action of the same character 
as that which gives rise to earthquakes. Such fissures are not 
quite peculiar to Iceland ; but in no volcanic coantry are (hey 
80 namerooB, ao characteristic of the scenery, or on so large a 
scale. They are not common on the large scale in the well-known 
Tolc&nic districts of the Boath of Europe— viz., those of Naples, 
Sicily, or Ischia. But I have lately seen them referred to 
as occurring in connection with other volcanic phenomena in 
Syria and Fern. Mr Hogg mentions deep chasms or fissoree, 
resembling the gjds of Iceland, as occurring in Lejah and 
Safah in Syria.* " Late news from Pern," says a writer in 
Chambers' Journal, " has attracted the attention of geologists, 
becaose of the terrible earthquake which has there taken place, 
with the unusual phenomenon of large chasms left permanently 
open at the foot of the mouQtainB."t Id Iceland, these gj&» 
are of enormous size, both aa to length, breadth, and depth. 
I do not wish to enter into detail, but would only refer to 
the deacriptiona by travellers of the well-known Allman- 
nagjdX and Brafnagjd, near the Lake of Thingvalla, on the 
road between Reykjavik and the Oeysera. Many extensive 
gjds occur also in the Reykianes district in the south-west, 
and in the Myvatn district in the north-east. The fissure 
called Kotlugj& is so large as to resemble an extensive valley ; 
it is situated on the north-east shoulder of Myrdals-joknl, and 
its direction is first from S.W. to N.E., and then turning at a 
right angle from 8.E. to N.W. There is no crater§ distinct 

*"Oli Oabal Huria, Ita wijtMat Dlltrlcta uid the Eutarn Desert of 
Sjrla ; with remarlu od their Geographj and Gaologj." By John Ilogf , H.A., 
F.EL8., Ac ; Edinburgh New Philowphleal Jountal, April 18S0, p. 189. . 

t Chunban' JodtdkI, Jun* 30, 1860, p. 416 : " SdsDc* ud Art of CheUonth." 

I Hendenon, toL t. p. 3S, Mb thia down M " not lea than ISO hat daap ; 
in manj plaeea nearljt of the nms width ; aad .about three mllai in length." 
.^ad at p. 8S, ipaaking of the lame nalghbonrliaod, be deicrlba " two parallel 
flmrca, wblch in moit placet are npward of fbrtj faUioai* In depth, and in *»■• 
placea ms btUom con U fmuui at all." 

I ThepraTalent idea of a Toleanle crater it, that It ii a CBTttj of the ahapa of 
■n lnT«rt«d eoae, parched on the lutntnlt of «n Uolated monelaln. Thii b Tn- 
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from this fissure, vhich m&y be considered as either itself the 
crater, or aa contaiuing one or more apertures of eruption. 
Nothing, however, is known of the interior of this fissure, 
which has only been seen from a distance by one or two 
favoured and fortunate individuals. " Olafasen and Fovelsen 
proceeded within a short distance of it in 1766; but were 
obliged to give up their attempt, as they were enveloped in 
snow and miet and exposed to the rage of the volcano, which 
had been seen to emit flames only two days before." * 
Henderson saw the fissure from a mountain behind SkaptSi- 
fell, slightly to the north-west of Onefa-Jokul, and he speaks 
of its "tremendously yawning crater" as "distinctly visi- 
ble" at that distance, apparently about sixty-five miles in 
a direct line (vol. i. p. 264). A clergyman, of the name 
of J6a Austmann, who, with a guide, ascended Kotlugj& 
on 12th August 1823,t has put on record a narrative of 
his excursion. He too only saw the fissure from a dis- 
tance; he describes it as quite inaccessible, having pro- 
ceeded towards it till all progress was stopped by enormous 
walls of basalt and obsidian. Radiating from the primary 
fissure or gjd, as from a centre, diverge in every direction 
smaller chasms or rente, the depth of which Mr Austmann esti- 
mated at several hundred feet. The latter are asually filled or 
bridged over with ice or enow, and are therefore sources of pecu- 
liar danger to the traveller. Such dangers and difficulties in 
ascent are by no means peculiar to Kotlugj4 ; they have been 
encountered on SnKfell-jbkul, Orsefa-jukul.^ and others of the 
Icelandic jiikula — one range of which, from its inaccessibility, 
having never yet been explored.^ As a general rule, no com- 
petent guides are to be had ; and even if they were, this would 
qaently the cut ; but, in Iceland •fpecullf, craten >ra eiccptioukl aod moat 
irregular in their cbarftctsr. Thej ara aperturaa of cvarj' form and iiae, ap- 
peariog indiacrimlnatelj on all parta of vaiUyi aa wsU u hilla. 

*HeDder*OD'i Iceland, vol. I. p. 310. 

t The eraptioD of 1823 Mrmioaled, according to aome aceonota, on IBtb, to 
Dthen, on 26th, July ; ao that Ihla eicuriioa waa made within a f^w weehi after 

t A gntphie account of Dr PAloou'i aacent of thii jUknl will bg foond in 
IlandvrMin, vol. L p. ZiB. 

I 1 allude to the Klofn-jokul in the aouth of leelaad, now the onlj uneiplond 
part uf Lbe iilaiid ; which, according to Uenderaon (tntroduction, Tlii. toL V.), 
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not grefttlj dimiDish the danger, vhicb consists chiefly in thi 
fissures in the earth — filled or bridged over with ice or anow. 
u I bare desoribed in regard to Kotlugji — creviceB in the ice 
or snow-fields, and immense walls of igneous rocks, much too 
precrpitoos to scale. Ad3 to this, the usual absence of har< 
hours of refuge, or places of refreshment of any kind ; tbe 
impossibility of procuring pasturage for horses, and tbe con- 
sequent necessity of making toilsome pedestrian excursions; 
and I question whether any mountains in the world, of equal 
height, are so dangerous in ascent as thejdkuls of Iceland. 
There is thus reasonable excuse for the paucity of information 
on tbe physical geography and geology of Kotlugj4 and other 
Icelandic volcanoes.* 

Kstlngj^ then, is simply a fissure on the nortb-east shoul- 
der of Myrdal»-jokal, the result of early subterranean dis- 
tnrbances. Myrdals-jSkul, again, can scarcely he considered a 
separate mountain, but is rather part of a range which includes 
at least Eyafjalla and Godaland-jokuls, according to Quun- 
langsson's map, which, as I have already stated, I regard the 
standard map cf Iceland. The height of Eyafjalla-jiikul ia 
M32 Danish feet ; the Danish foot being equal to 12|tb Eng- 
lish inches, that is very nearly to an English foot. Myrdals- 
jokul is somewhat less lofty. Eyafjalla-jokul is a separate 
centre or Tent of volcanio eruption. In the narrative of the 
earlier eruptions of Ki>tlugj4, ^ven in the " lalendingur" of 
IQtii June 1860 (No. 6), an eruption of EyaQaUa in 1821 f 

oeeoplM m ipsM of not leM tlisD 3000 iqoarv nilM t Mora modern aathor* 
wtiiMta tUt nneiplored territory, covared by porenniiJ idows, >t 400 iquar* 
■lltf, and I am Incliosd to regard Ihli u the more correct. 

* If the yoiuig undergradiutae of Oxford end Ciimbridge — *bon exceesiva 
noKnlar Bctlvlty, jpontbfol enthuafuni, end EngUah love of p<ril and adven- 
ton annaally impel tbem in doseni to riik limb or life on the Alpi, wbich 
h»T« been OTcrdone <uid overrun by British touritti — would bataka themaelvea 
iiutead to the jiikula of Iceleod, tbay might manage tba trip at equal, parbap* 
twi, expeaee ; thay would reap tbe pleeaorei of novalty ; tbey would encounter 
equal perlU, and they might earn nobler laorela, inaamuch ae tbey oonld do 
naeh to elncidat* tlw phyaieal geography and geology of one of tlie moat won- 
darfol and int«r«atiDg conntriei in the world. 

t It occamd on the IBth December ; waa cbaraolerlMd by the Section of 
aiuh nod, bat did little damage. The erupUon ii reported in the " fUaiu> 

SEW SKalSI. — VOL, XIII. NO. I. — JAN. 1861. O 
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is Incladed ; hxit in Dr Hjaltalin's chronological account it is 
omitted, and we prefer to follow his example. Myrdals-jokDl, 
according to Oonnlaugsson, is situated in 63° 40' north lati- 
tude, and in 19° 40' west longitude ; and Kdtlngjfi is a little to 
the south of the one parallel and to the east of the other — about 
twenty miles inland from the south coast of the island. The 
range of jokula which I have just described is freqnentl; the 
first land on the coast of Iceland sighted hy ressels comiug 
from Fartie or Scotland. It has a moat imposing appearance 
in fine weather ; and, with the exception, perhaps, of Sniefell on 
the west coast, and Onefa-jobul on the south coast more to the 
east, they are among the finest mountains to he seen on the Ice- 
landic coast. Eyafjalla, Oodaland, and Myrdals-jokals, form a 
range abont forty miles long, say some accounts ; fifteen to 
twenty says Dr Hjaltalin, and twenty to twenty-fonr broad, 
mnning in a direction nearly E. and W. 

Geologically speaking, Kbtlugji consists of Palagomte-iuff, 
which is intersected here and there by trap-dikes of newer 
formation, mostly of basalt or obsidian. Though not quite 
peculiar to Iceland, for it occurs likewise in Sicily, yet pala> 
gonite-tnff is so largely developed in Iceland, u of such in- 
terest afi the oldest geological formation therein, and is com- 
paratively so little known to British geolo^sts, that I need 
offer no apology for devoting to it a few descriptive remarks. 
The mineral pa i[a^onif« was discovered in 1838 as the basis 
of the volcanic tuff of Aci C&stello in Sicily, by W, Sartorios 
Von "WalterBhausen.* He was led to ^ve it this name from 
having fonnd it in a volcanic tuff very abundant in the neigh- 
bourhood of Palagonia, Sicily, during an excursion to the 
celebrated Val di Nota in the autumn of 1840. The simi- 
larity of this tuff to the black basalt tuff of Militello, has been 

tarpoat," a fonner Icelandic newapaper, not dov sxlsttng. Aecordlog to th* 
Edinburgh Cabinet Library Tolume on Icslond, tha eruption began on SOth 
December, and continiud with iatermiuiona till Julj 1S23, during irhlcii latter 
month ile chiaf or only ejection congiited of Etrunu of water. Wben tbii erup- 
tion ceaaed, the 14th eraptlon (hereinafUr recorded) of KOtlu^i began. 

* Pbysiuh-Qeographitcha Sklize tod Idand mit beeondflnr Btlckaieht anf 
Vulkonlache Ericbeinnngtn : abgadruckt ana der GiittingEr Stadien: Gottin- 
gen, 1B47." A imall brochure, coating In tbia conntry about 2a., and contain- 
ing by far the beat and nio«t recent aiiboutit of the gaologj and phyrical 
geography of Iceland. 
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proved b; the aaalyaes of Dr Merklem.* Ljell describes 
palagonite as "rather a mineral substance than a mineral, ae it 
is always amorphoas, and has oeTer been found crystallised. 
Its compoBitton is variable ; but it may be <lefiDed as a hydro- 
silicate of alumina, containing oxide of iron, lime, magnesia, 
and eome alkali. It is of a brown or blackish-brown colour, 
and its specific density 2'43."'t' A specimen, labelled pala- 
gonite, from the valley of Seljadalnr, between Reykjavik and 
the Lake of Thingvalla, sent me by Professor Hannes Anesen, 
lecturer on Natural History in the Ctovemment College, Reyk- 
javik,! is A substance apparently of a very composite character. 
To the naked eye it is of a bl&ckish-brown colour, is amorphous 
and compact, and of a semi-vitreous lustre, somewhat resem- 
bling a pitchstone. It feels heavy and massive. Under the lens, 
it is seen to vary both in colour, tezture, and density. Some por- 
tions are compact and glassy, resembling obsidian ; others are 
spongy, porous, or slaggy, resembling pumice or slaggy-lava. 
Certain portions, which are generally also spongy or porous, are 
of a leek-green colour, and appear to be oliviuic ddbrisj others 
are pitchy black, and at the same time compact and vitreous, 
which are apparently augitic or homblendic debris. Other por- 
tions, again, have more of a red colour, and resemble the com- 
pact Colophonite of ArendaljOr the compact titaniferous Pyrope 
of Chiistiansand, both in Norway; such portions seem the debris 
of gametic minerals. lAstly, there are included what appear 
to be fragments of jasper, homstone, and chalcedony, or the 
d^ris thereof. What has been sent me by Professor Aruesen as 
palagomU-tuf from the same locality, appears to be essentially 

* Id the " Gottlnger Stodlsn," I81S. Pkrt T. p. 409. 

t Hintnl of Elcmantar; Goologj. By Sir Chirlsi Lyell, M.A., F.B.S. fith 
•dlOon. Load. 1856. P. 474. ; and PrgfMwn- Bodwd of Heidelberg (who bw 
raeentl J iMea Kwwded the Coplej medal of the Royal Society of Londoa for 
hU ehemtckl leeesrehee) on Pelagonite in the " AaDaleD der Chiale and 
Phumacie," tu. 268. 

X In addition to the rocki and minerala collected b/ mjislf while la Ice- 
land, I bsTe been fortunate ensugh to recelie tnw Proftaaoi Arnesan and Dr 
Hjkltalin a portion of the duplicatea of the geological and mlneraloglcal eol- 
lacUon in the Oorernment College of ReylEJarik. Both thete gentlemea are 
excellent gMlogtH* and ralnenlogiaCi, and T therefore feel warranted In rely- 
ing on the anthantieity of the nunee and loealitlea appended to the (paetmena 
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tbe same thing in another form ; it ia more porons and friable, 
more intermixed with zeolites, or with small impacted frag- 
menta of obsidian-like character; more of a red tinge, or gar- 
oetic ; and in some places more of a green tinge, or oliTinic. 
These specimens are widely different from the palagonite-toff 
collected by myself on the coast midway between Reykjavik 
and HaTnafiord,or sent me by Dr Hjaltalin from tbo Fosavognr 
near Reykjavik. In tbe former place it is stratified and fiasile, 
tbe rook forming low cliffs, which are rapidly being eroded 
by the waves. Some specimens were of the ordinary colour oi 
clay, grayish, with a tendency towards a brownish rather than 
a bluish tint. Others were decidedly of a brown tint, while 
a few were ochreous from impregnation with peroxide of iron 
The FossTOgnr specimens are more of a brown tint, more 
granular and arenaceous, and evidently contain more iron than 
those collected by myself. The iron shows itself on weathered 
surfaces and in fissures, frequently as a coating of paToaiue 
lustre or aspect. All the palagonite rocks are more or less 
ferruginous. Palagonite lava, from tbe Vatn, Reykjavik, is oi 
so deep a brick-red colour that it resembles an iron slag, 
were it not for its superior lightness. To the naked eye the 
specimens collected by myself have the appearance of ordinary 
slate clays, but under tbe lens the following peculiarities are 
observable. In some specimens there are fragments of the 
shells of marine molluscs, beautifnlly preserved, but they are 
generally very few in number. Interspersed through the 
argillaceous basis are numerous masses, from the size of a 
pea to that of a hazel-nut, of a spongiform texture, most fre- 
quently of a leek-green colour and olivinic character, some- 
times black and obaidian-like. There are also minute crys- 
talline masses, frequently about the size of a pin's head, 
some white, others black, in both cases generally of a vi- 
treous lustre, and with apparently a conchoidal fracture; 
and, lastly, there is occasionally much intermixed granular 
matter of an olivinic aspect. These contents of the tuff are, 
it will be at once perceived, aimilar to, if they are not identical 
with, those of the palagonite and palagonite-tuff of Seljadalur. 
Two series of the palagonite-tnffs collected by myself were 
recently kindly analysed for me by I>r Murray ThoDUOUt 
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Analytical Chemist, and Lecturer on Chemiatr; in the Royal 
College of Surgeons Medical School, Edinburgh. No. 1 con- 
tained silica, alumina, lime, and iron ; while No. 2 contained 
6*03 per cent, of iron.* The former iras of a grayish colour, 

* TbDUgh not tUuitrmtlTe dirsctly of (he atructim or phenomaiift of Eoc- 
lugjA, itlU, ai contribuLiotii to the natural biitory of volcanle prodacti In 
leeland, I may hen tika the opportunity of recording aiuna further analyiei, 
kindly undertaken for me by the same rhemiit. of varioui hot->pring vateri 
and dapoaita, volcanic rocks, ic, collected by myself In Iceland last aummar. 
1 have only to premlte Ibat the pbraaea abiandant, trata, ke., uied by Ur Homj 
ThomtoD In thefullowing analyaea, are intanded to give aa idea of the jiianlit|i, 
vhara tbe amount* are not of auffident Intereat or consec[aen<:e Co be morepra- 
daely noted. 

I. Water (Vom the Hot-aprlng of Laugarnea, about three mile* to the nortli- 
gut of Reykjarik. 

Tutal Miiid matter in a pint, aae«rtaInedbyeipaiiu*nt^3-Blgn.; 

ip. gr. at eo°=l000-21, walar being 1000. 
Silica, .... 1-04* graina. 

Protoxide of iron. 



Lime, 

Soda . 

Sulphuric acid, 
Clilorine, 
Organic matter, 



IL Variooi modat OT otlier dapoelts from the nme spring. 
No. 1. Cobalt, tracea. 

ManganeM, 



Lime, . 

Magneai*, 

Soda, . . .in marked quaatlly. 

abundant, 

Salphuric acid, in con^darable quantity. 

No. !. Silica, alumina, iron, manganeae, magneila, and lime. 
Ho. 3. Sllka, iron, alumina ; (race of manganaae, lime, and magneaia. 
Bo 4. Silica, iron, aluoiina, and magneaia, but neither lima nor 



III. Undt'depoeits from the Uo(.«pting( of Eriiuvik In the lonth-Hett of 

Ho. 1. Iron, ..... large. 

Lime, . . . do. 

* Tbla large amountofiitica ia confirmatory of allfortnar publiibedanalyaea 
of the watera of the Gejiera and other hot-apringa in Iceland. 

t Id the Tarloua tnud-depoeita, Dr Thomson made earefnl but unaueeaaiful 
March altar aeveral of the rarer aartba, aa yttrla, glncina, and oxide of cerium. 
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and clayey aspect ; the latter had an ochrey character. It 
will be obBerved that the composition of paiagonite-tnff, ac- 
cording to the analyses of Dr Thomson, nearly corresponds 
with that of the isolated mineral palagonite, according to the 
analyses of Professor Bnnsen, as quoted by Lyell. Dr Thom- 
son, hoverer, found no magnesia in my specimens ; and this 
is nowise remarkable, when the striking differences in the 
character of palagoaite-tnffs is borne in mind, differences which 
probably imply corresponding rariations in chemical composi- 
tion. The " some alkali " of Sanson is too vague an expression 
and finding to be of any use as an item of comparison. My 
specimens of palsgonite-tuff, then, may in general terms be 

Hftgnwlft, . , . . niulL 

Boda, ..... Bodenta. 
Bolphurie tdd, . . . Urge. 

SlUa, ..... do. 

The latter, when •eptratcd, bMaUfnllj white knd pure. 
So. S. Hod of ft blulah eolooT. 

Siliu, iron, klumitu, mknganeM, lime, inlphnric Mid (partly 
Id a frw ttate), photphorle acid in imall quuititjp. 
IV. Grade Bnlphnr or Snlpbnr-mudi from the Bulphur-bedi of KrliBTtk. 
Ut dalarmiiwtioa gave 9B-20 par cent, lalphiijr. 

2d do. S639 do. 

Mean of the two aoalyM*, 97-S9 do* 

T. Havnaflorditot of Forehhaminsr, from the hiUi Immsdiatolj behind tlie 
viUaga of HaTnafiwd, eight nllM louth'weit of EejkjaTik, Ie«l*ud- 
SUlca, .... 3569 



Bulphnrlc alid. 
Protoxide of Iron, 
Alnmlna, 
Potuh, 



1'6S 
14-41 



9-00 
98-07 



VI. Trachyte (colonred green apparently by chlorlU), tn>m the Uland of 
Videy, Bay of Reykjavik, Iceland. 

Bilica, alomina, iron, traeea of HagnMla. 

VII, Llmaatone (In twulden] ThorriiaTn, Faroe. 

6S'I2 per cenC. carbonBta of lime. 

* Thi) la an uDutaally high percenUtge of aulphar, the ernde BlclllaB 
" ining not more u, -- — 

iUyS729; it appe 
o'tbe Febpathio fkmlly of ninarale. 
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desGribed as virtually siliceons slat; clays, frequently cal- 
careous, Bometitnea to each an extent as to become marly ; 
frequently ferrnginons, sometimes to sncli an extent as to 
become ochrey; frequently granular, and to such an extent as 
to resemble ar^llaceoas sandstoDfiS. Von Waltershausen de- 
scribes the Icelandic palagocite toffs as abounding less or 
more either in marine shells or in the siliceous skeletons of 
Infusoria.* The Sicilian palagonite-toff is similarly charac- 
terised by the presence of marine shells ; in the basalt-taff 
of Militello, there are about ninety species of the shells of 
moUasca, or of the hard parts of ecbinoderme and cmstacea. 
If the Iime,t which palftgonite-taff contains, ia not entirely 
deiired from such shells, there is every reason to suppose that 
it is in a great measure so, and that the percentage of lime 
most depend on the percentage of shells. The number of 

* TbU infiuorlsl cbanetcr of Toleinic tafi U not peculi&r to Icalaad. Sir 
Cliu-Iei Ljell (In h!i Frluciplra at Geology, p. 388, 9tb ad., Lond. 1963) giToi 
mknj other Inetancei. Witb the exception of tbe Pet&gonlan pumlceooa toffi, 
which contiiii ntoKiu InfiuorU, all thg tafis he meDtioni oontein frtA-wattr 
Infiuorik. Bach tuff! oorer Pompeii ; they are oomnion on tbe Kbioe, t.g., aX 
Kochnmmer, on the left bank, near the Laacher lee, and in the Brohl Taltcy ; 
and thej an to be met with al>a in UeKlco, Peru, lad the lale of Franea- It 
ti mpposed tliat tbe matariall oompoalng aome of theie infiuarlal bede fell a* 
dut, while Uiat of other* Uiati U mnd from eraten, which ware in eoTiie in- 
itancea rahmarlne. Frofewor Bubku regards the pretence of Infuioria In Ice- 
landic palagomte-tiiffBi aproafofiha formation of the latter In thermal iraten. 
ProTeeeor Qmkett and Dr Qnlllier of London, two of the moat experienced 
and eminent mieroacoplita in Britain, hare kindly examined for me ipecimini 
of oO tbe Palagonlte* and PalaKonlte-tnffit mentioned on ptgai 19 and SO of 
tbia paper. Bat, in awu of Ottrn, eTen after boiling in nitric udd, did tbey 
find even tracei of Infutoria or their ■keletone I 

t While in IceUnd I wuukad by a Dane to see with and forblmaa Icelandic 
rack, which he thought, if pulverised, would make an eicellent mortar at 
tamvat. Under tMa impranion, ha had viaiona of opening a quarry and mak- 
ing hii fMtone by aupplyiog it to Denmark, ai wall a* to Iceland ilielf. The 
rock proved to be this palagonile-tuff, and the alte of bli viilanary quarry the 
very apot where I bad collected my own ipecimeni of tbe laid tuff, I wai 
■orry to be the meant of demolUhlng all hie « caitlei in the air," by 
•spreiaing my conTietion Uiat the rock io qoettlou would b* naaleaa for 
lb« pnrpoae specified, from lU imall percentage of lime. Specimene of Pala- 
gMiite-tuff from the tame locality bare recenUj been examined chemically 
by Dr MiuTBy Tbomion, speciaUy with a view to aacertain whether it might 
b«oi>me at all eerviotable aj a cement or mortar. HI* experiment* all go to 
prove tha ravena, and therefore to lapport the opinion I originally hawrded. 

, logic 
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ebells and the proportion of lime are aometimea bo great as to 
give the ta£F the character of a clay-maTl, and aa aach it might 
be need with advantage in Icelandic agriculture,* were tbere 
such a thing. Again, the percentage of silica coay depend 
in great measure on the quantity of included infuBorial 
skeletoDB. 

Palagonite occura aa a conglomerate, as well as a stratified 
fissile rock, resembling alate clay ; and there is every grada- 
tioD between them. The conglomerate semetimes forms bnge 
irregular rock-maaaea, eaclosing fragmenta of amygdaloidal 
or other trappean rocks. The stratified fiaeile rock is sometimes 
so granular and arenaceous as to be mistaken for sandstone. It 
is generally supposed that these tuffs were originally the asbes, 
sand, and mud, thrown out by submarine volcanoes — formed 
of the debris of felspar, augite, olivine, magnetic iron, peroxide 
iron, or of the other constituents of trap rocks — assorted nnder 
the influence of water, time, high pressure, high temperature, 
and the chemical action of aea-water, on the bed of the sea, 
the varied materiala being partly united mechanically, partly 
chemically. The aqueous origin of palagonite-tuff is aupposed 
to be proved by — (1.) Its stratiGcatioa ; (2.) The presence of 
marine shells, or of the skeletons of Infusoria ; (3.) The fact 
that,in volcanic stratified tuffs formed on land, palagonite never 
occurs ; and (4.) The circumstance that the latter mineral cos- 

* " Agriculture," itj* tha Edinburgh Ckbinst Iilbnrj volume on IcaUnd, 
" cumot be tali to eiiit " (p. 2DS). There appeared to me mncfa lend In Ic»- 
land that might, with Britlih entarpriee, b« made kvailable in agricalton. 
Headenoa is eTldcDtly of the ume oplaion, for he rcmarki, vol. ii, p. 129, 
" Hany of the pl&ini . . , are suffered to lie watte, but would furnish ezcallent 
rarm-Iand* were the; to undergo cultivation." I am aware that »t least one 
Scotch merchant same time ago offered to demonitrate to the Icplander* the 
reeulca which could be brought about bj Scotch fuming an their barren soil, 
If they would only lease or sell to him some then and itill uieleia ground at a 
reaeonabie Bgnre. The prejudices and power of the Danish merchant*, uid lbs 
apathy of the Icelanders, combined to caiue his offsr to be r^ected, greatl; to 
their own toes, I i^lne. The Icelanders blame their rulers, the Danes, as the 
olMtacIes to all progress. How far this may be true I cannot pretend to de- 
cide ; but certain It It that I failed to find any proof, eatlifaetory to my mind, 
of tlie justice of any inch aaseveratlon. There would appear to be a something 
In the oanaUt>Uoo of the Icelandic mind which is opposed to innovations — to 
regard at l«Mt to agriculture and social economy. What that lomatblog, how- 
ever, Li, this is not the place to inquire. 
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tains 17 per eeat. of water. The Buperior hotnees of the aea- 
water, in which palf^onite-tnff waa formed, to that of the sea- 
water now washing the coasts of Iceland, is believed to have 
been due to the contigoit; of the submarine volcanoes, of the 
prodacts of whose emptions such tuff itself was formed ; and 
the supposition of such superior hotness is moreover held to 
be borne ont b; the inclnded shells having preserved their 
fresh appearance and colours, and hj the presence of Infu- 
soria. High pressure, agua, is presumed to have had con- 
siderable infiaence, from the consolidation of the tuffs, and 
from the crystalline character of their contents. Such are the 
views of Von Waltershauaen and Bunsen, and other geologists 
and chemists, who have the most thoroughly studied the struc- 
ture and mode of formation of these tuffs, though they are 
somewhat at issue in various details of their beliefs. 

They a^ee, however, that the palagonite-tuff is the oldest 
formation in Iceland — the geological basis, in fact, of the 
island, through which the trachytes and traps hare subse- 
quently burst.* It plays a mach more important r61e in the 
geology of Iceland than in that of Sicily ; in the former island 
it forms not only whole mononttuns and ranges of mountains, 
bat (vobably also wh<^e belts of couotay. Von Waltersh&usen 
regards it as probable that a belt of it stretches right across 
&t island from S.W. to N'J!., or, in other words, from Cape 
Beykianes to the Hyvata, including the chief volcanoes of 
Iceland. In Keith Johnston's map of the volcanoes of Iceland 
(in his " Riysioal Atlas,"!), *^'^ ^^ i° ^^P ^* attached 
to I>aabeny*a wock on Volcanoes, snob a belt is laid down as 
of TVotf^te. Bat I am disposed to agree with Von Walter- 

* Tbli Ti«w of Bnacm ud Tod Wkltanbrniuui U, howarer, oritioiMd In u 
Irttritting " CoBtribntlon to the gtogamj of Icaluid, tram obMrrfttioiu nuda 
Id tbe ranmaT of ISSO," b; Thcodor ^'anilf, p. 6i (Bldrag til Idudi grag- 
noatbcha FraButilllng afMr OptvgnalHr fn Bommaran ISSO;" pnblUhad In 
Ibe " Jljt Uaguin tor Ratorvldaiukbai'na," vol. tU. part 1, CbriBtiuia, 
18S3 : an aioellant •qui*aleat to oar " AnnaU of N'stural Hiatory ," or, tnna- 
Iktad more lltarallj, " Neir Haguius of tha Hatnral Bdeooa*," which raoordi 
Um trannctiona of the PhjilographlcBl Sodet; of ChrUtianla.) 

t Map Vo. 7 of tboMi IlItutratlT< of Qwthgy, whieh ii mainly founded on 
tha Taiioui poblleatloni of Erag van Nidd& ; " Hamoiri on the Qaolog; of lea- 
land," Ac., Id Kartten'i " ArchLv far Uiaaralogle," voli. vil. li, A«., and trani- 
Utad in Pmfaiior Jamaion'i PhiloiopMeal Journal, vol. ix!i., Se. 

NBW SEBIBB. VOL. XIII. NO. I. JAM. 1861. D 
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sfaftusen, and to think that it is more likely to be of palagODite- 
tuff. However this may bo, there soems no doubt that this toff 
conatitutes the cone-shaped jagged mountains which occupy 
the greater part of the GuIdbringesysBel, which are & promi- 
nent feature of the landscape, looking from Bejkjavik south- 
wards in the direction of Krisurik, and which Sir George 
Mackeoeie* calls the " Sulphur Mountains." It also forma 
the whole range of the southern volcanoes : Hekla, where 
the strata are much elevated and tilted op ; Thrihymingr, 
TindQalla-jokul, and flyafjalla, as well as the mountains which 
the Icelanders call " Moberg." 

I have had no opportunity of examining the basalts and obsi- 
dians of Ktitlugja ; but, as a general rule, the former resemble 
those of Scotland, while the latter, from some localities — e.g., in 
specimens I have from Hekla — are scarcely distjoguiahable 
from the Arran pitohstones. In basalt from the Laz& elv or 
Salmon river, near Reykjavik, the base is more of a dull earthy 
aspect than is common in our basalts. The rock is very black and 
very heavy; it contains large quantities of a black glassy mine- 
ral, sometimes slightly porous or elaggy, resembling obsidian, 
having a conchoidal fracture, and which may be a form of augite. 
There are also crystalline masses apparently of olivine, of a 
dirty yellowish-green colour — -this colour resulting probably 
from partial weathering. In the Island of Videy, I found a 
vitrified, very heavy basalt, occurring in narrow veins in basalt 
having more the ordinary character. The percentage of me- 
tallic iron in two specimens of this vitrified basalt was, accord- 
ing to the analyses of Dr Murray Thomson, 702 and 13-68 
respectively. All the Icelandic baeaItB,t like oar own, seem to 
be more or less ferruginous — the iron frequently appeu^g 

* Tmeli la th* bland of Icaluid dating tha Summer of the jeu 1810. 
By Sir Qeorge 8. Hackaniie, Bsrt., F.R.S., Ac. Edin. IBll : conWotng ■ Pr»- 
limintry Diuertation on tba Hiitarj and Liierature of Iccl&ad, u welt *a sec- 
tloni on — (I.) Preaent Btata of BducaUoD and Literature; (2.) Oovernmaiit, 
Lawi, andKaligfoD; {2.) T>i>aaaei of the IceUadera — all by Sir HeDrj Holland, 
M.D. : and a leetlon on Zoology and Botany, by the late Dr Bright. 

t " True baaalta," aayi the Edinburgh Cabinet Llbrury volume an leeluid, 
p. 318, " in which tha mineral* ara «o Intimately blended that the wbde 
appean ai one homoganeoai man, are novhtrt fawnd fn Iula«d." Thti itate- 
meot la baaad on the nomeoclatiire of Krag von Nidda. Bat, ia the first 
place. It ii inoorract In fact, inaimuch m the Tlday banlt, collected fn •(» by 
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&B peroxide on ireathered surfaces, or giviog a ruBt-retl tint to 
the masa of the rock. The Icelandic obsidians, though sotne- 
times bottle-green in colour, comparatirely opaque at the edges. 
and otherwise reeembliDg the Arran pitchstones, are generally 
of a pitchj-black, with a more vitreous lustre and fracture. 
I Baw some fine and ver; large specimens in the Mineralo- 
gica) Collection of the Government College at Reykjavik ; but 
I am told still finer were brought from the Myvatn and Erabla 
district hj some of my fellow-paesengers in the " Arctums." 
Some of the obsidians sent me from Iceland are porphyritio or 
amygdaloidal, containing crystals of glasoy felspar or minnte 
□odales of what appear to be zeolites. A substance, called by 
Professor Amesen and Dr Hjaltalin " Pumice-tuf," enters — 
to what extent I know not — into the composition of some of 
the outlying hills around E6tlugj&. It is of a leek-green 
colour, is light, porous, and very friable, and consists of a basis 
of a greenish fibrous mineral, Intermixed with the debris appa- 
rently of angite, olivine, felspar, zeolites, and other minerals 
common in trappean rocks. The mineral basis more resembles 
treinolite or actinolite than pumice or asbestos ; the colour is 
green, and it appears made up of aggregated needle-formed 

myHlf, ii ■■ fina in tvilura >> tbtit of Ibe aumnilt of Arthur S«at, which It 
otherwise reeemblei. In the aecond iiliiee, on Ihc one hand, the "Mcludini; 
from the ImsKlti all rockn, in which the conatituenta can be discernrd by the 
•;•," uid, on tbe other, jncladlng " thoae, which poasna the colamnar or ■■>- 
called baaaltia itructure " {Ibid. p. 349, fbvl-nate), aeem to me to be unaeceaaar; 
rafloeinenta In geological elaaalRcatlan and nDmenclature, aeslng that baaalt 
Knd greenalone are but different namen for different condition! of what la to 
all intanta and purpoaw Ij^ jsma nek. Baaalt and greenstone paaa into each 
other b^ gradationi lo nice that it ia impoaaible to define where (he one end* 
and the other begin*. The difflcnltj of defiaitloD ia aometlmei in a meaanr* 
BTOlded bjr the uM of such terma aa baaiilcic grecnitlone or greenatODe baaalt ; 
but theae terma onl; indicate that the textara ia becoming flna in tbe one can 
and coarse In tba other ! Ths aathor of the aame Tolame on Iceland appears 
to eomnlt further mlneralogical or geological errors (a* 1 maj daawber* ahow 
b« alao does botanical ones) , as, for Instance, where be laji (p. 36-^) or Im- 
pliea that OliTlne ia absent from the Icelandic rocka. I have found thla 
mineral not only moit abundant, but In a pare fDrm, and in large and etat- 
■picuotia crjatali or crjitallina maaaaa, in tha laia of Uavnafiord. Italaoaoans 
to oecnr in an altered form in the baaalt of the bed of the Laia [rirer] near 
RejkjaTik, exactly aa in soma of the porphyritie baaalta of Arthnr Ssat; 
and in a ttlll more altered form In other Icelandic rocks, aa I bsTa alraadj 
caaoally mantloned whan speaking of tha Palagonite seriss. 
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cryBtale, rather than of silky threads.* Altogether, it seems 
to belong to the hornbleudic rather thaa to the felapathic 
family. 

The physical geography of the lower or level coontry aroond 
the range of jokulB in irhich K5tlagj4 is situated, is sufficieotly 
indicated on the appended map. (Plate II.) It is constmoted 
from the details given in Professor Ciunnlaugsson's large map 
of Iceland formerly referred to. But lir M'Kindlay of 

* Alaa eloady raambllDg thii mtuerkl buii, it mmj not bttoolrrelaiuitliera 
to mantian — ii ■ ikriMj of (^uurti, ocesrioiullj oocuritog in trap-rocki, oud 
whioh li puodivfibrou, lUllato-radEkU, tad Goloorsd grean by cUoriM. 1 hkT* 
lately met witb abundant aod baautiful apadmaoi of it, anoeIat«d with ordi> 
mrj Qou-ti and with Calearaou and Hmtj Span, in earitlaa or vein* In tba 
greeiuloue of Conlahill qiurr7, on tha Dorth alopa of Kinnouil Hill, Perth. It 
oooon ehiafl; In the fbrm of anull nodular mawaa, Imbaddod in a gnnnlar or 
•arthy ohlorita ; tba aald nuHea boiug geaanlly about tba diameter of a ■falUing 
place ; the llbrea, or, more correctly apeahing, the doaely aggregated ueedla- 
■haped eryatala, radiating outward* from a centra, tha crjitali being broadeat 
or largeat at tlie perlphary ; tlie whcda mati etdonrad of a deep laak^tvea 
by chlorite. The order of arrangement of ttala and tha aocompanylng or nto- 
oiated mlneiala In a oaTlly la generally aa fbUowa ; — Uoct extamally, or Ik- 
medlatelj lining the graenatone, ia a more or baa deep layer of earthy ohlorita ; 
in till* an Imbedded, but more Internally, the oodtdee of paendo-fibroni, atal- 
late-radlat« qoarti, abora deaorlbed ; itlll mora Intamally, there la a ali«U of 
qnarti, — green externally fttm chlorttlo ooloration, and ooaraalj paando> 
flbrooi,— grednally lodng iti «oIo<ir and flbrooa character aa It approaehaa 
tha oentre of the caTity, where It ii adonrleaa, and oryitalliaaa In tha ardi* 
nary l<:«m,b«arlng rai the inrface of iti eryatalllne Internal tarmiaitiona tabular 
plate* of caleareoni, or maiaaa of heavy, apar. In different Bpeolmen*, the flbraa 
or needle-llke oryatal* rary greatly In ""f "* Whan they are rery flue and 
almoat ailky, like Aabeeto* or Tremollta, the nodiUar maaaaa are imall, and the 
sUneral rewmble* Pectollta, tor which tt waa at flnt taken. When larger and 
ODBiaar, the maaaaa are eomapoodlngly lai^er, and the reeemblance b then 
greater to Prehnite. In both oaaaa, the ftnt aapact i> Zeolltic Before eiami. 
nation, tberelbre, I had doubli, which were abared in by mineralogUta and 
ehemlile to whom I anbmltted (pecimeiu, ai to the true nature of the mlnend 
in queation. But there can no longer be any doubt, aeelng tbat the following 
experienced mineralogiita bave prononncad that it ii almply a Tariety of (Qnarti, 
vix., Hr Haikelyna, Reader in Uinaralogy in the UniTcraity of Oxford, and 
Saperinteudent of the Mlneraloglcal Departmaot of the firitiih Uuaaam ; Ur 
Warrington Smyth, Lecturer on Uinaralogy and Uining In the Oovernmeot 
School of Uinea, Jermyn Street, London; Dr Forater lleddle, preiently acting 
ai Lecturer on ChamUtry In tha UnlTeraity of St Andrew! ; and Hi B. P. 
Grag of Uanebeeter, joint aathor with Hr W. O. Letteom of the recentlj 
pubUahed aicollant " Manual of the Uinaralogy of Great Britain and Ireland." 
Tbe latter gentleman infomu me, however, Ibet iti* " a very nnnaual variety.'' 
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Glasgow, who visited this district in 1859, iaforma me of some 
partiCDlkrs in regard to which he thinks the latter map re- 
qoires emendation. He mentions, for instance, that while 
traversing on horseback the marsh district called Austr-tand 
E^jar to the west of EyaQalla, he crossed an extensive belt of 
black volcanic sand, which does not appear on the map. Be- 
tween die range of jskuls — ^which includes E^aQalla, Myrdals, 
and Godalands-ji>knls — and the sea, to the sonth, the lowlands 
consist mostly of marsh land, including meadow land, and to 
a less extent of sandy or ston; wastes, the sand being black 
volcanic sand. To the north of the range of jokuls, the 
lowland is mainly heath or moor land, and partly sandy 
wastes ; on the east it is chiefly of the latter character, and to 
a small extent marsh land; and on the west, partly marsh, 
partly sand, and partly heath. Generally speaking, the 
joknls are bounded on all sides by hills of minor elevation, 
which are not covered with snow throoghoat the year. This 
ia especially the case to the north-east of tiie range ; to the 
north, west, and south of Eyaijalla, and to the south of Myr- 
dala-jtikul. Henderson describes Myrdals-sand, to the south' 
east of Myrdals-jtiknl, an extensive tract of volcanic sand and 
ftshes, " forming one of the rudest and most forbidding scenes 
imaginable" (p. 310), as altogether formed of the prodnots of 
the eruptions of Eotlngji- The promontory of HjbrleifshCfdi 
— 740 Danish feet high — he also says, has " sides nearly 
perpendicular, in some places excavated, and to the west and 
east its base has been terribly scooped by the deluges poured 
down upon the plain" by the same volcano (p. 309). Hen- 
derson further refers to hills or hillocks of gravel, sand, and 
ice (T) — scattered over the lowlands — as the results of the 
water-floods from Kbtlugj4 during its eruptions.* We have 
therefore sufficient evidence for believing that these eruptions 
have had a material influence on the physical features of the 
whole country around Kotlugj^. 

As throwing light on the eruption of 1860, it will be desirable 
to consider the history of previous eruptions of Kotlugj^, which 

• Th* Edinborgh Ckbioet Library Totame on IcaUnd (p. 363) uji, " Tba 
dibaolw of WkUr, too, Inuing from th« voIckdoc*, frequantly fill tbi *■!!■;■ 
vith TUt bupt or dfbrU iirapl down tnm Ui« nonnUlD)," 
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aooordingly I will gire in chronological order. The Toloanoes of 
Iceland probably stand next to Etoa and YeanTius in regard to 
the completeneas of their chronological records ; and I hare 
already mentioned that the record of the first emption of 
K5tlagj& in 894 is supposed to be the earliest chronicle ex- 
tant of volcanic phenomena in Iceland. There is, however, 
much dnbiely and confusion relative to the precise Dnml>er 
of eruptions, since the historic era, of particular Icelandic 
volcanoes ; and this fact is well illustrated by the chronology 
of the eruptions of Kotlugj4 since 894. Olafsseu and Povel- 
sen* speak of only five eruptions between 894 and 1755, 
and Sir George Mackenzie does the same. Henderson gives 
a larger number, and he had ample opportunities for col- 
lecting satisfactory information ; but hia calculation even 
falls short of that of Dr Hjaltalio, and of the " Islendingur" 
formerly mentioned.t Inasmach aa Br Hjaltalin's chrono- 
logy is the most recent, and is founded on investigations 
made in the archives contained in the National library 
at Keykjavik, I adopt it as likely to he approximatively tiie 
most correct. Where Henderson, however, gives an account 
of the eruptions of Kotlugji, he is generally fuller than Dr 
Hjaltalin. The discrepancies between historians as to the 
precise number of emptions of Kdtlngj& or other Icelandic 
volcanoes arise from a variety of causes. Firttly, The older 
Sagas or narratives are extremely vague in their topographical 
references, the localities of eruption occasionally not being 
mentioned at all I Henderson refers to an eruption in 1717, 
probably of EyaQalla, where the volcano is indefinitely 
termed in the national annals "the Austur-jokol" (p. 328, 
vol. i.) Further, the descriptive language was so infiated or 
poetical, that it is now impossible to distinguish what was 
fact from what was fiction. Secondly, The range of j5kuts 

* " Vic«-L>nnaDd Bggert Ot«fueni og L&nd-Phjilei Bluns PotcIbuu Rett* 
tgjcnoem Island fDnnitaltet kf Videnskibernei S«lik>b 1 KiotwnhavD, 1172;" 
alto tranilated Into Ocrman, Leipzig, 1774 xod 1776, ito, 2 Tola. Odb of tha 
Mflieat, fullMt, and moaC FuMrBtting worki of traval tn Icaland, but contaiD- 
iog maoy aHertloDi and iCatemantii that niust be taken choi granQ mUi. 

t The Bdiobnrgli Cabinet Library Tolami od Icelaad fixe* on ten aa tba 
number of emptlau batwean the yean 894 and 1833 (p. 361): bat It raftrt 
two etnptlona to ByMJalla and fonr to the Solheima.jflkul." 
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in which KBtlugjfi is sitoated, as veil as the individual mem- 
bers thereof, have at differest timea, and even in different 
parts of Iceland at the same time, hmne different names. The 
range has been called Eyafjalla-jokul ; and while so designated, 
an eruption of Kstlagji would consequently rank as an emp- 
tion of EjaQalla. Again, what is laid down on Professor 
CSnDnlaogsson's map as Myrdals-jokul, this name being derived 
from the pansh (Myrda!) on its south side, has at various times 
been known as Solheima-jSkal,* Hiifda-jokul and Kotlugja^ 
jSknl. Thirdly, Only grand emptiona from the principal or cen- 
tral crater have been apparently recorded by Bome hiatorians ; 
while minor eruptions from fisaureg or secondary craters in the 
sides of the jokula, or from old lava fields, all diatant from the 
primary crater, have probably either not been observed or re- 
corded. Fourthly, On the other hand, where an eruption has 
been intermittent, and has extended over months, and even, as 
baa been the case, years, the separate outbreaks may have been 
enumerated aa so many distinct eruptions. Fi/thlif, There is 
the incompetency of the witnesses.t firstly, to observe, and, 
secondly, to describe, aa I have already pointed out (p. 11). 
K&tlngjd has never been properly explored even during periods 
of quiescence; the narrators of the phenomena of eruptious 
have too frequently been terror-stricken, ignorant or supersti- 
tious peasants, and all eruptions have been observed only from 
a greater or less distance — one result of which is, that it can 
only have been matter of speculation from what precise spot the 
eruption occurred. For instance, eruptions have been recorded 

* Tb* Edinburgh Cmbinet Llbnry volume ou lecland mentioni (p. 381) 
ranptioiu of this jefcul in or kbout the yean 800, 124S, 1262, and 1T17. Tha 
■ecood kDd ihlrd of thue cmptiuDi sre prob»b1y those herainafler recorded u 
tiM third uid fourth aniptiou of ECtlugji. 

t 1 im ipwklDg Id gwneral tcmu. There have b«eu iicuptioD). Oaa of 
ttwmoit Dkoroagb iwtimdiit* tlwt Iceland haa cTsr produced long lived near 
KStli^yi, and, as Handanon obmrvt* (p. 319, vol. i.), " One would almoat iup' 
poaa be had fixed bit reaidenea at tbii place ( Vik) for tbe eipreu purpote of 
watching tbe motions of Koilugj4, aa be haa only to repair to tbe 10010111 of 
the moonlain behind hli home in order to obtain a magnificent view of tbe 
whole region." DnfbrtimatBly, howeTer, be had no opportunity of ohnrTiog 
nay of iti grand eruptions, nor of publishing any of his reiaai-chea on the 
■latBrsl bistory of loaland — researehes wliich would most probably liave proved 
of eztreara valne. ( Vidt BtaAtnoo, p. SIS, vol 1.) 
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b; residenta In Beykjavik, eighty or a hundred miles distant, 
who were not themselres on or near the spot during the said 
eruptions — who, in fact, have, or had, never visited K&tlngjdor 
its vicinity at all, and who founded their narratives on the 
stories of peasants living within perhaps twenty miles of 
KStlngji, and who happened to visit Reykjavik sooie weeks or 
months af^r the date of the eruption to be described. Under 
such circamstances, it is not unreasonable that we should 
regard with suspicion, accept under reserve, or at once reject, 
many of the phenomena recorded aa facte. I will have occa- 
sion to revert briefly to this subject after I have chronicled 
the fifteen eruptions of Kotlugji and their phenomena. 

Guided byDr Hjaltalin's data, I have endeavoured to show 
concisely in the following table, the eruptions of Kotlugja, 
with the intervals between the respective eruptions : — 



1st Ernptioi 


, 4.D. 894 


Interval aince previous Eruption. 


2d 


934 


40yejirt 


3d 


124S 


... '311 „ 


4tb 


1262 


... 17 „ 


(th 


1311 


... 49 „ 


eth 


1416 


... 106 „ 


7ih 


1S80 


... 164 „ 


Sti 


1612 


... 32 „ 


Stk 


1626 


... 18 „ 


10th 


1660 


... 36 „ 


11th 


1721 


... 61 „ 


12th 


1727 


... t« - 


ISth 


11766 


... 28 „ 


Uth 


1823 


... 68 „ 


ISth 


I860 


... 37 „ 



Since the earliest recorded date of any volcanic eruption in 
Iceland, therefore, there have been fifteen outbreaks of Kt>t- 
lagja; or one on ui average of every 64-40 years. This 
average, however, it will at once be seen, on reference to the 
table, does not give a true idea of the length of the intervals 
between each eruption. On the contrary, between the second 
and third eruptions no less than 311 years intervened, though 
it admits of question whether, during so long a period, there 
have not been other eruptions, of which we have simply no 

* LongMt Intaml. t ShortMt intCTTBl. X "<>■' impoFlMit araptlao, 
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records praaerved. Agun, betveen the eleventh and twelfth 
emptioQB only six years elapsed. It must further be borne 
Iq nund, that the dates given in the above tabic represent 
Bimpljr the dates of commeneemeni of individual eruptions ; 
some of which continued, with intermiasione, during one or 
two yeara or upwards. The interval between the last eruption 
of Kijtiugja and that of 1860 is thirty-seven years, and since 
the last eruption in Iceland, that of Hekla in 1845-46, fourteen 
years. 

\tt Eruption, a.d 894.— The pasture lands between the hill 
called Hafrsey and the Holmsa (river) are said to have been 
destroyed by a formidable eruption of Kotlugja. Eight farms 
were abandoned. The district of country in question is still 
almost entirely a sandy desert. Henderson says the effects of 
this eruption " are still visible in the tract of ancient lava Q) to 
the east of the mountain" (vol. i. p. 311). This eruption is 
recorded in the Landnamabok,* and also by Dean Jon Stein- 
grimsson.f whose MS. is preserved in the Public Library at 
Beykjavik. 

2d, 834.^ — The extensive sandy desert now known as the 
Solheimasand is said to have resulted from this eruption, 
which was also apparently a formidable one. This tract is 
about twenty English milea long, and is formed altogether of 
volcanic sand, ashes or lapilli, and pumice. The "Islendingur" 
of &th Jane 1S60 (p. 39) refers to ftn eruption in the year 
1000, on the testimony of Dean Steingrimsson ; but it is 
altogether omitted, probably as not being properly authenti- 
cated, in Dr Hjaltalin's chronicle. 

3d, 1245.— A tract of country, of what extent we are not in- 
formed, was covered with sand and ashes to the depth of 6 to 
6 inches hy this eruption. But the eruption is said to have 
proceeded from Myrdals-jiikul on the Solheimar side ; and 

* lalaod* LftDdaSmabok, i.a. Jjib«r Originain IiUndin : which containa the 
Mtrlleat ■onal* of IraUnd : pnblUhed ac Bkalfaolt, the formsr capital, in 1688, 
tto ; ■!» at Cop«iilugan, ilo, 1771, with a Latin tTanititluD, Ifotel and lodicea. 

t Thii alargjouD raalded far xims time at Solbalmar in Myrda], and after- 
wards at Eirhjubce In the Sidu dlatrict. He wrote about tha end of the lut 
centtuy, and haa left sd eieellsnt account of the celebrated eruption of the 
Bkaptar-joknl in 1783, the mott formidable volcanle eruption that has been 
known doiing the hittorla era In any part of the world. 
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thongh Dr Hja.Ualm refers it to £titlugja, the topographical 
accurac; remains doubtful. 

ith, 1262 -, or, according to some writers, 1263. — The emp- 
tiou was attended b; such an ejection of dust and ashes, that 
the son could not be seen at midday in serene veather. During 
this eruption, the large river called the Fulilnbr, or Jokulsa, 
which divides the Skogaeand from the Solheimasand, suddenly 
made its appearance. The crater of eruption seems, however, 
to have been somewhat to the west of Kotlngja ; bnt as this 
crater is unknown, and a mere matter of conjecture, the emp- 
tion has been usually referred to the volcano just named. 

btk, 1311; or, according to some writers, 1332. — Ther« is 
still greater doubt as to the position of the crater in this emp- 
tion, which appears to have been more destructive to life than 
any of the previous ones. Some writers refer the crater to the 
Sidn-j&kul, others to the Breidamerkr-jbkul, while others place 
it vaguely in the east of the range of jokuls, which includes 
EyaQalla and its allies. Many farms were destroyed in the 
district called Myrdals^and ; several sand hills and other hills 
were formed, and several marshes sprang into existence. The 
" Islendingur" account states that this eruption was known as 
the " Sturlithlaup," from only one man, of the name of Sturia, 
having been saved, of those orerwhelioed by the volcanic ejec- 
tions. Henderson's narrative differs somewhat (p. 311, vol. i.) : 
Kotlngja, be says, vomited " ashes and sand the greater part 
of tlie winter (of 1311-12) ; and, melting the ice about the 
crater, the inhabited tract in the vicinity was inundated, and 
all the inhabitants except too perished in the flood." 

6th, 1416. — This eruption is known as the '* HofdcJilaup," 
probably because the lava or water-floods took the direction 
of Hjtirleifshofdi, an isolated hilt and promontory on the coast 
of the Myrdals-sand, considerably to the south-east of Kot- 
luga. 

1th, 1580. — ^During this eruption, it is stated that Myrdala- 
joknl was " rent asunder ;" and as the name Edtlugji is 
now first given to the crater or fissure of eruption, it is pro- 
bable that this is the date, if not of the formation of the chasm 
called Kotlugjli, at least of the recognition or discovery of its 
existence. From this date downwards, eruptions from the 
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same quarter of MyrdaU-j&kuI have bees referred to Ktitlngja. 
This ernption was cbaraoterised b^ fire, darkness, and a rain 
of ashes, as well as by water-fiooda ; one of which latter went 
eastward towards the Monastery of Tbyckvaboe, and another 
southwards to Myrdal. Man; farms were destroyed ; bat there 
appears to hare been no loss of hnman life. 

SfA, 1612. — ^According to Dean Steingrimsaon, this ernption 
occorred either from EyaQalla orMyrdals-jbkoI, or from some 
point intermediate between them. The acconapanying " fire" 
was each, that the eruption was visible eztensiTely in the north 
of Iceland. It is conjectured that the ernption was attended 
by a anhsidence to some extent of the Fall-jiiknl, which is situ- 
ated between EyaQalla and Myrdals-jokul, as well as of the 
lover lands between Langanes and Thorsmerkr, 

9tA, 1625 : one of the grandest and most derastating erup- 
tions of KotIiigj4 that has ever occurred. Its historian is 
Thorsteinn Magnusson, at the time Sysselman (or sheriff) of 
Skaptafells-syssel (or distriot),* who lived in the monastery of 
Tbyckvaboe. His account was published in Copenhagen in 
1627. According to him,t " At daybreak on the 2d of Sep- 
tember it began to thunder in the jokul ; and about eight 
o'clock (A.M.) floods of water and ice were poured down upon 
the low country, and carried away upwards of 200 toads of 
ha.j,X which lay in the fields about Thyckvaboe. These floods 
continued to be poured forth like a raging sea till past one 
o'clock in the afternoon, when they gradually diminished, but 
were succeeded by terrible darkness, earthc^uakes, thunder, 
flames, and showers of sand. Nor was it in the immediate 
vicinity of the crater alone that the fire appeared, but down 

* In regard to iti civil goTRroment, lesland li dlridad, prinurilj, into thres 
prOTineei ; Kcondarllj, into pnfaclorw, or ihsrlffiloins (lytwlf), corruponding 
lo,biItmorecomprehaDBlTetb(U),ODTCOiiiitiH; and, lutlj, Into parlib«a {kreppi). 
Ol«r Mch of ths fint preiides ma amtmaiM, or lieuUnant-goTirner ; OTer each 
of the MCODd, ■ tfinbmann or ahariff ; sod over eacb of the third a hr^pttiari, 
bailiff or intpeetor of poor. 

t H«Ddgrw)a, toI. i. p. 311. 

X Id Mtimatlng the lerloiunsMof luch a Ion, It ia nec«n«rf to bear fn mind 
tint tlw ha; barTcit ia, » fkr aa tha Tvgttabla kingdom ii conraraad, tha «ily 
barvMl Id Ie«I>nd, and that bay la almoat tba Mle provander for horaw, 
aheap, and cattla, daring Uirea-foartliaof theyear, 
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in the inhabited tract, at the distance of nearly twenty miles 
from the mountain, iffneous vapoura were seen attaching 
themtelvet to the clothes of fM inhabitants (1). This dreadful 
scene continued, with little Tariation, till the 13th of the month. 
It was frequently so clear at night that the mountaiDB, with 
all their clefts and divisions, were seen as distinctly at the 
distance of twenty miles as they were in the clearest day. 
Sometimes the flames were pure as the son ; sometimes they 
were red, and at others they discovered all the coloars of the 
rainbow. Tho lightnings were visible, now in the air, and 
now running over the surface of the ground ; and such as 
witnessed them were more or less affected in such parts of 
their bodies as were uncovered.[\] These flashes were ac- 
companied by the loudest claps of thunder,* and darted back- 
wards and forwards, now to the ground and now into tho «r, 
dividing sometimes into separatebolts, each of which appeared 
to he followed by a separate report; and, after shooting in 
difierentdirectionB,theyinstaiitlycoltected again, when a dread- 
ful report was heard, and the igneous appearance fell like a 
waterspout to the ground, and became invisible. While the 
showers of sand lasted, it was frequently so dark in the day- 
time that two individuals holding each other by the hand 
could not discover each other's face."t Dr Hjaltalin states 
that the water-floods, bearing large masses of ice, " surrounded 
the monastery of Thyckvaboe, with its adjacent farms, one of 
which was overflowed by the stream ; but the people saved 
themselves on a high hill, where the flood could not reach them. 

• Thunder it com p»rm lively rare in Icelud, M. Anga atatiog that during 
two jean — from tbe ftutumn of 1B33 to that of 1836— it wu only once haud 
at Reykjavik j but lightning 1> comparatively much mors commoD, apecially 
in the vieinlty of volcanic action, according to tlio Jwtimony of Olafuan and 
other travellen. " The LaptOliur.'t^yi tbe Edinburjjh Cabinet Library voloma 
OD Iceland, p. 64, " bett known in the weitern parti of Iha island, ia a very 
curloa* phenomenon. Men only in winttrr during a itrong wind and drifting 
enow. At night the whole »ky teems on Sre with a continual lightning, which 
nave* very slowly. This appeanaoe frlgbtsni the natives eitremaly, and 
they often loaa many of tbeir cattle by it, aa the terrified animali, running 
•bout to avoid It, fall over the rocks." 

t During tbe eruption of 11 ekla In 1766, tbe clouds of aehea were so dense as 
to obscure (ha sun beams and produce a darkness, through wblch men could find 
tiieir way only by groping, la tume J>«rts of the island a bnndrad mile* off. 



>;,l,ZDdbyG00gle 



of the KUlvtgjd Voleano, Iceland. 37 

The flood was followed b; such heavy ehotB and contimial 
thunder, that the people thonght the heavens would hurst 
to pieces, and they were surrounded with continual flashes of 
lightning. The pasturages were so covered with ashes and 
pumice, that cattle, horses, and sheep could not get any food, 
and were seen mnning about in wild confusion. During the 
eruption such a darkness prevailed sometimes that days were 
darker than nights ; and it is related that showers of ashes from 
this eruption reached the town of Bergen in Norway, which 
is the greatest distance to which volcanic ashen were ever 
thrown from Iceland."* The account in the " Islendingur" 
(of 16th June, p. 4&) mentions farther, that the mixed water 
and ice flood flowed in cascades and waves over Myrdals-sand ; 
that the inhabitants fled to the heights for safety ; that the 
depth of the water-flood, which snrrounded the monastery of 
Thyckvaboe, was such that a large ocean-vesEel might have 
sailed between the byres and the principal building, and that 
there was an excessive falling of sand in the district to the 
north-east of Kotlugji, called the Skaptartunga. This erup- 
tion thas lasted for about twelve days, wholly destroying 
many farms, and partially destroying, or rendering temporarily 
useless, others. The damage done was greatest in the low 
lands to the east, north-east, and south-east of Kbtlugj4. 

10th,1660 — commencing on 3d November — appears scarcely 
to have been less formidable than the preceding eruption. 
"Water-floods overwhelmed and destroyed the farm and church 
of HSfdabrekka, which latter was cast into the sea immedi- 
ately adjoining, apparently by an earthqnake-shock. Only such 
articles were saved from the buildings as could at the moment 
be snatched away by the clergyman, J6n SalamonsBon. The 
quantity of sand, ashes, and sulphur, thrown out and deposited 
on the coast ahont Hufdabrekka was such, that what formerly 
was a depth of twenty fathoms of sea-water became at once 
dry land. Such is the account in the " Islendingur." Dr 
Hjaltalin says the clouds of pumice, ashes, and sand ren- 
dered the atmosphere in the vicinity of Eotlugj^ very dark 

* DnriDg the eruptioD of 1693, uhu wera borne fhim U«kU M Far6«; 
in Septonber 184G to Orkney uid tha north of Scotland, *Bten bundred milu 
diiunt; and In 1763 from tha Skiplu-jokul to Faroe. 
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daring nine days. Man; farms were destroyed. Flames and 
ashea were ejected daring the greater part of the winter. 
Henderson asserts that " the quantity of ice, &o., carried down 
by the inundation was so great, that where it was deposited it 
rose to the height of forty-nine fathoms above the surface of the 
former depositions. The cbnrch of Hofdabrekka was observed 
to swim among the masses of ice to a considerable distance in 
the sea ere it fell to pieces.* The Yolcano appears, with somo 
intermission, to have erupted sand the two following years." 
(Pp. 312, 313.) 

11th, 1721, beginniag at nine a.h. on the llth May. — 
Dr Hjaltalin saya the narrative of this eruption proceeds 
from certain inhabitants of the north of Iceland, who observed 
the phenomenon from a distance of about a hundred English 
miles I These distant witnesses state that the eruption was 
preceded by " heavy shots," like " shots of artillery," lasting 
less or more for several days, and distinctly heard by them 
in the north of the island. These sounds were followed by a 
"heavy fire" (which expression seems translatable as vivid 
flames), also visible at the great distance above named. The 
flames or fire were followed by clouds of ashes, so dense and 
so extensive as to have produced complete darkness for some 
hours at the remoteness of eighty or a hundred miles. The 
same witnesses heard that the emption had destroyed several 
farms near the volcano itself. But the source and character of 
the narrative naturally lead to doubts as to its veracity. The 
"Islendingur" gives a much more cironmstantial account; 
and it may here be observed that throughout the chronolo- 
gical history of Kotlugj&'s eruptions, from the first to the 
last, there are many discrepancies between the accounts of 
the " Islendingur" and those of Dr Hjaltalin. It is impos- 
sible to decide which is the more correct, or whether either is 
in all respects correct. But seeing that this is a matter of 
doubt, I can avoid the difficulty of decision only by giving the 
accounts of both, wherever these at all differ in fulness or 
fact. The " Islendingur" refers to an earthquake chiefly felt 



* Id uplmnntion of thii, at fint aight, startling itaCemaDt, It la Decenary to 
bMr in atiDd that ths miuDritj of the Icelandic pariih chnrchw ar« of larj 
Kmiud dimtniioni, and an conttructed wholly of Ms«d. 
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in Myrdsl, bat extending eastward to Sidn, and westward to 
Fljdtslihd. About noon of the same day (lltli May), the earth 
became fissured at various points ; loud sounds were heard ; 
and, lastly) flames with steam or smoke were seen to issue 
from Kotlugji. A water-flood now descended from the vol- 
cano, bearing huge pieces' of ice, resembling in bulk small 
islands ; which icebergs sailed along as rapid!; as a ship in a 
good breeee. These icebergs were borne b; the flood from 
Hofdabrekka eastward to Hjorleifshofdi and Hafrsey. One 
village was destroyed in the east of the Mjrdals-sand dis- 
trict. Again, Henderson states (p. 313),' the "inundations 
lasted nearly three days, and carried along with them such 
anuuing quantities of ice, stones, earth, and sand, that the 
sea was filled with them to the distance of three miles from 
the shore. The sun was darkened by the smoke and ashes 
which were thrown into the air; sand and pumice were 
blown almost over the whole island ; and the ice and water 
desolated a considerable tract of grass land over which they 
flowed." 

12th, 1727> — Dr Hjaltalin mentions an eruption of this 
date, concerning which he confesses he has been unable to 
find any particulars, ^nd which he believes to have been of 
little intensi^ or importance. It is not referred to either in 
the " Islesdingur," or by Henderson. The Edinburgh Cabi- 
net Library volume on Iceland (p. 36) — I know not on what 
aathori^ — ^mentions an eruption in 17&3, characterised by 
the ejection of *' every variety of volcanic matter." The erap- 
tion which follows is the most celebrated of all the outbreaks 
of Kotlugjd on account alike of its grandeur, its duration, 
and its frightful results — an eruption which has since oansed 
KtiUugiti to be dreaded by the Icelanders aa one of their 
most dangeroQB volcanoes, if not their most dangerous one. 

ISth, 1765. — The eruption began about noon on the 17th 
October 1755, and continued, with intermissions, till 25tb 
August 1756 — its duration, therefore, being nearly a year. 
The " Isleodingnr" gives a very short reference merely ; but 
the accounts of Dr Hjaltalin and of Henderson are compara- 

• FooDdlng hit tMtamatiU on tha HS8. of th« ■nrg«on 8t«1(iii PUnon, uid 
on Honabom'i " Sftttml UUtoij of iMlMd," p. 12 : Loud. 1758. 
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tivel; full. Aceording to Dr Bjaltalin, the eruption wu pre- 
ceded by a series of earthqaakes,* beginuiiig in September ; 
the; vere eBpecially severe in the north-east of Iceland, near 
Cape Langanea, about 150 or 180 milea distant from Eotlojgfi. 
In this district they overthrew several farms ; and in a milder 
degree they vere felt over a considerable extent of country. 
The eruption itself began at 10 a.m. of 17th October, aboat a 
fortnight prior to the earthquake which destroyed lisbon. 
Vivid flames shot towards the sky, accompanied by severe 
earthquakes) sounds like thunder, and lightnings. The volcano 
wa6 enveloped in smoke or steam ; showers of ashes and pumice 
fell constantly, while volcanic bombs were hurled high into 
the air. The latter most have been of great size, for they were 
seen bursting, and the accompanying detonating reports were 
heard, at a diataoce of upwards of a hundred miles. The days, 
it is said, were darker than the nights ; and the flames and 
bombs gave so unearthly a character to the scene, that ^e 
poor inhabitants fancied &e day of judgment had arrived, and 
that our globe was bursting into atoms. Over large tracts of 
country, the soil was covered with sand and ashes to a depth 
of two or three feet ; t cattle, horeei, and sheep, consequently 
died in great numbers. This devastation caused a famine 
and pestilence among the inhabitants, who perished by the 
hundred. The eruption was violent for fourteen days. The 
water-floods overflowed tbo district of Myrdals-sand, which is 
about twenty miles long and sixteen broad. Five parishes 
were more or less devastated, and fifty farms were destroyed. 
These were the more local disasters ; but, in addition to this, 
the sand and aahes were spread over a great portion of the 
island, prodncing fatal epidemics and epizootics, and it is sud 
even the wild-fowl fled from many parts of the island. The 
earthquakes were characterised by distinct wave-like motions 

* Theie «arthqtuke« ware attended bj, or were productive of, a con*idenble 
local elevation of land. The Bdinbargh Cabinet Librar? Tolame on leelaad (p. 
364, foot-note) eaje that ■ tract of eoait, "more than two mllee wide, and extend- 
ing fourteen milee into tbe eea, wa« rueed in three ridgea from 120 to SIO feel 
high . • . Indeed the whole loatberD eoait Mero* riling, the lee heviog 
at the 8k£idar& landi retired aome milea Daniab (each = ii Engliah milea)." 

t The volume on IcaUnd immedistelj above quoted (p. 359) nja that tbe 
depth of volcanic nod in aome of the velleji near K9(Iug)& iree fbur to lix tbet. 
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of the land, wbich flactuated like an agit&ted ocean, and the 
aame earthquake-waree were propagated from the coasts oat- 
wards to sea, to the serious damage of the Bhippiog. Hender- 
.son saja (vol. i. p. 314,), " The inhabitants of the tract about 
Kotlngja were first apprised of the impending catastrophe on 
the forenoon of the 17th of October by a number of quick and 
irregalar tremif action 8, which were followed by three immense 
floods from the jokul, that completely orerflowed Myrdals- 
sand, and carried before them almost incredible qnantities of 
ice and gravel. Masses of ice, resembling small mountains 
in sise, pushed one another forward, and bore vast pieces of 
solid rock on their anrface. After the rocking had continued 
some time, an exceedingly loud report was heard, when fire 
and water were observed to be emitted alternately by the 
volcano, which appeared to rant its rage through three aper- 
tures sitoated close to each other. At times the column of 
fire was carried to such a height that it illuminated the whole 
of the anrronnding atmosphere, and was seen at the distance 
of 180 miles; at other times the air was so filled with smoke 
and ashes that die adjacent parishes were enveloped in total 
darkness. Between these alternations of light and obscurity, 
vast red-hot globes were thrown to a great height, and broken 
into a thonsand pieces. The following night presented one of 
the most awful and sublime spectacles imaginable. An un- 
remitting noise, like that produced by the discharge of heavy 
artillery, was heard from the volcano. A fiery column of 
variegated hues rose into the atmosphere ; flames and sparks 
were scattered in every direction, and blazed in the most vivid 



" The eruption oootinaed with more or less violence till the 
7tb of November, during which period dreadful exundation» 
of hot water were poured forth on the low country ; and the 
masses of ice, clay, and solid rock, that they hurled into the sea, 
were so great that it ittaJUled to the diatanee of more than 
fifteen miUt ; and in some places, where formerly it was forty 
fathoms deep, the tops of the newly deposited rocks were now 
seen towering Above the water. A violent eruption happened 
again on the 17th of November, when the volcano remained 
inactive til) the following year, daring which it emitted fire 

KBW ■BRIBI.^VOL, XIII. NO. 1. JAIT. 1860. F ^ 
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and irat«r fite times — viz., on Jaiitiat7 15tli, June 28tb and 
29t;h, and August 12tb and 2bth." 

" The principal damage oecasioned by theae eniptioDS con- 
sisted in the destruction of the pastnve-groonds througbont tbe 

moat part of the Byssel (or district) Numbers of cattle 

were carried away by the delnge ; and the mephitic substances, 
with which everything was impregnated, brought on a raging 
mortality in different parts of the country. On the breaking 
forth of the water, a number of people fled for refuge to an 
insulated mountain called Hafrsey, where they were obliged 
to stay seven days without either meat or drink, and were 
exposed to the sbovers of stones, fire, and water, which fell 
around tbem. The lightning, which was very violent during 
the eruption, penetrated through solid rocks, and killed two 
people and eleven horses, three of which were in a stable. One 
of the persons killed was a farmer, whom it struck dead as he 
left the door of his house. What is remarkable, his upper 
clothes, which were of wool, wore no narks of fire, but the 
linen he had under them was burned ; and when he was on- 
dressed, it was found that the ekin andfieih of hit right aide 
were conntmed to the very bone. [!] His maid-servant was 
struck with the lightning at the same time; and, though her 
clothea were instantly changed, it continued to bum m the 
poree of her hody, and singed the clothes she put on. [t] iShe 
died a few days afterwards, having in the meantime suffered 
inexpressible pain."* 

This eruption, Henderson very truly remarks, becomes the 
more noteworthy from "the terrible convulsions to which, at 
the same time, a great part of tbe terrestrial globe was sub- 
jected-t Not only were the British Isles rocked by repeated 

* OUAmD and Povaliea pp. 756-762. Quatiog from the •&Bie wrilan (p. 
7S3), H«Dd«non aUte* (a another p«rt of hia vol. 1. (p. 3S8), that " It Is rsmark- 
abl« that the lait tniptiOD of E6tlagj& threv ths Balhthaa-jSkid into neb 
Tiolcnt convuliloni that it ro«a and Ml by tnm*, and WM at laat railed M 
high that it appMrad double iti former eiia." No inch joknl •• that lalt 
Damed it laid dowD In GuDnlaugMon'a map. It ii probablj, according to Hen- 
dersoa'a deKrlptiua, a •oalhsrn aotlier of the ranga which Include* Byaljalla 
and Hf rdali jSkale, iDtermediKta betvten Uieie, more to tbe aonth, and nearer 
tbeiea. 

t Anthorltiea on eartfaqnakec apeak of (he 4arthqMik* diHtitl of IcalaDd •• 
including Great Britain and Ireland, tbe northern portion* of Prance, DeoBark 
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and violent shocks of an earthquake, houses thrown dovo, 
rocks iplit, and the waters of the sea and lakes* heaved 
up ; bnt, in Norway, Sweden, Germany, Holland, France, and 
Italy, the same phenomena were experienced. Spain and 
Portugal, howsm*, suffered most from the shocks. Nnmeroue 
villages, convents, and chuT«hes were demolished, the largest 
mountains shaken from the foondations, and the low grounds 
iaundated by the swelling and overfioning of the rivers. 
lasboD, in particular, exhibited a scene the most tragioal and 
melancholy. The most ponderous edifices were heaved up 
and shaken ; steeples, towers, and houses thrown down ; the 
ground and streets danced under the feet of the inhabitants; 
and many thousands of them were buried in the mins. Nor 
was the earthquake confined to Europe. It stretched orer 
into Barbary, and destroyed upwards of a dozen of cities on 
the coast of Africa. Its concussions were also felt in Persia, 
in the West Indies, and in America."f Sir George S- 
Mackenzie and Sir William J, Hooker { both also deecribe 

•Dd ScuidigaTla, aid Gnenluid. But the Mrthqnakes and other allied pheno- 
mena that were colaetdent with ihi> ernption of Kiitlu^fc, uein to point at a 
rimnltaneitj or contemporanetty of volcanic aetiDD in much more iridelj 
•aparaMd parta of tha world. And thii ii borna out b; eolocidsnoai eonoaotad 
with oUmt TOloaitic arnptioti* in Icaland— for inatance, that of Skaptar-jOkul 
in 1783, which waa nearl; cotanparaneooi with the celebrated Calabria earth- 
quaka of tha aame fear. lDter«iiag eicaedingly, io relation ta Ihia lubject, 
la tiie clreamBtance that the lata Profeuor Kdward Forbes, bj bU reaearchea in 
Marina Sodogj and in I'alKontologr, baa ghowo the probability that Iceland, 
Pania, tha Habrtda, Ireland, Spain and Portugal w«ra oonnectad by " a eon- 
Ubooiii tnct of land, ranging from tha Amrai along ttte line of that b«lt of 
golf-weed, which aiiau between the ISth and 15th degrees of north latitude." 
"Memoiraof tha Geolog. Survey of Great Britain," vol. i. ; quoted In ProfeaaOT 
Danbany'a itandard work on voieanoea [" A Deacrlption of Active and Extinct 
Voleanea, of Eaitbquakea, and of Tharmal Sprinp," Ac., by Chw. Oaaban]', 
MJ)., F.RJ9., ProfMMr of Cfaeniatrj and Botanj iu tha Culvenity of Oifordf 
2d. td. Land. 1818 : a work I can cximniHid aa an aicellenl repertory of the 
aarratlvei of Icelandic, Daniih, and other hiiloriana or travellert, concerning 
vcricanh; eruptiona In Iceland up to the date of ita publication.] 

* The celebrated agitation of the watera of oar own Loch Ifen occarred 
eoDtemporaneoasly with the great aarthqaake of Llabon bar« alao referrad to> 

t StukMley'a PhUiwophy of Earthqn^ea, 3d edit; liond. 1706,8*0, pp. 9-30. 

t Joam^ of a Ttmr tn Iceland in tbe 8ummer of ISOO, 2d edit. 3 vola. 
I«nd. 1813. By Sir William Jackaon Hooker, K.H., D.C.L., LL.O., &«., 
tbe praaant diaUnguiihed DirecLor of the Royal Botanic Garden at Kew, 

[ _ I .Coogic 
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tbia eruption in their respective works of travel ; but the in- 
eidente do not differ from those jnst given above. The latter 
writer characterises the sounds accompanying the eruption as 
"most frightful and horrible roarings." The illominations 
at night were so vivid, " that heaven and earth seemed to be 
equal]; in a stato of conflagration." On the 19tfa October a 
column of smoke issued from the volcaao, — which column was 
black b; day ; but the smoke was intermixed with balls and 
sparks of fire, which by night lighted up the whole of the 
Myrdal district, while the country to the east thereof was in 
darkness both day and night. " Ashes fell like rain" in FarCe, 
300 miles distant, and subterranean noises were beard 
as far as the Cruldbring^ and Kiosar syssels— 80 to 90 miles 
distant. 

14th, 1823.— Dr Hjaltalia's narrative seems to be founded 
on the testimony of the surgeon Sveinn P&lsson, whose naioe 
has been already more than once mentioned. According to 
him, the eruption began on the 1st, and ended on or about 
29th or 26th, July, being most energetic during the first 
fourteen days. The phenomena were, as usual, chiefly water- 
floods, showers of ashes, slight earthquakes, and vivid light- 
nings, which latter struck several persons. Only one farm, 
Soiheimar, was destroyed, and comparatively little damage 
was done elsewhere ; altogether, the eruption was one of tbe 
mildest and most innocuous hitherto recorded of Kotlugji- 
The " Islendingur," however, says that the eruption lasted 
from 22dJune to 18th July; thai heavy water-floods swept 
over Myrdals-sand ; and that in September three distinguished 
men lost their lives in the flooded rivers [one of them — I was 
told by my friend Mr Sigurdur Sivertsen in Reykjavik — 
being the father of the present respected Dean (P^sson) of 
that town]. The eruptions continued less or more throughout 
the summer.* This chronology briugs us down to the last and 
recent eruption, viz. that of 1860. 

• The Edinburgh Cabinet Llbrar; folums on Iceland itstw, that tba toI- 
eano " threw ant «aiid and athea, covering nearly 100 aquar* mllai of ground 
(p. 37), and that thia eruption wai Immadiately preeedad by one of EyaQalla. 
which luted from Decembsr 1S21 to July 1823. Vidt foat-nota t, p. 17 of tbii 
paper. 
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ISth, 1860, beginning on the 8th, and continaing till 28th 
or 29tb May. — According to Dr Hjaltalin, the eruption was 
preceded for seTeral days by earthqn&keB, which appear to 
have been comparatiTel; local. " On the morning of the 8tb 
Hay, a dark clond was seen to rise from the mountain, which 
at the same moment sent forth aa enormous flood of water, 
with yerj large pieces of ice, mnning with the water-stream 
into the sea ; and some of the pieces of ice were bo large that 
they were stpanded at a twenty fathoms depth in the sea. . . . 
On the 12th of May, the flames oonld be seen from ReybjaTik, 
alfiiongh this town is no less than about eighty English miles 
distant. . . . Curing the evening, flashes of lightning were 
wen in the same direction. ... On the I6th May the 
■moke was about 24,000 feet high : it was sometimes of a dark 
colour, but at other times it resembled- steam. ... At this - 
time the fire was seen from several places at a distance of 
aboateigbty English miles." The " Islendingur" states that 
(he wind being northerly during the eruption, the sand and 
uhes fell chiefly in Myrdals-sand, which was the direction 
t^enalsoby the water-floods. Sulphurwas found floating in the 
KS,aDd the fish disappeared from certainparts of the neighbour- 
ing coasts. The glare from the volcano seems to have been 
frequently visible from Reykjavik, the inhabitants of which be- 
took themselves to the windmill to the south-west of the town, 
vhieh commands a good view over the tops of the mountains 
that intervene between Reykjavik and Kotlugja. Brief no- 
tices in the Edinburgh and Glasgow newspapers [founded on 
information contained in private letters from Iceland], which 
were otherwise, however, vague and inaccurate, contain the 
fnrther information that a large quantity of cinders waa 
miied with the water-floods ; that cinders and balls of fire, as 
*e)l as smoke, were thrown up on the 11th and 12th ; and 
'iiat the cinders and ashes, from being carried by the wind 
partly to sea and partly to the neighbouring snow-fields, did 
comparatively little damage to the lowland farms. All testi- 
mony, indeed, goes to show that, like that of 1823, this erup- 
tion has been mild and innocuous, though the phenomena, as 
"Morved from Reykjavik, as well as its well-known devasta- 
tions u former eruptions, especially those of 1626 and 1755, 
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gave rise to extreme alarm BJid the moat gerioas apprehen- 
' iioDB among the poor iDhabitante. 

It needa bo mioate ezaminatioii to discover tltat no tvo bU- 
toriaoB or doBcriptions give precisely the same accoant of tb« 
phenomena of any given eruption recorded in the foregoing 
clironolo^cal history. The discrepanciee, indeed, as well a« 
occaaionally the very nature of the phenomena described, are 
sufficient to shake confidence in the entire accuracy of the 
record of phenomena in an}/ of the fifteen eroplaone above 
referred to. These discrepancies and sources of confusion 
and scepticism may be partly, at least, thus explained. It 
is well known all over the world that different persons, aecord- 
ing as they are precise or imaginative, truthful or Uie reverse, 
educated or ignorant, will give difi'erent accounts of the same 
phenomenon. It is equally known that verbal accounts, in 
process of repetition, generally gain additions and modifi- 
cations, which change the aspect of the original account in 
proportion to the number of such repetitions. And it is fur- 
ther recognised that litterateurs, in putting on paper nar- 
ratives delivered to them by word of mouth by second parties, 
seldom or never g^ve the bare facts — the naked truth it might 
happen to be— contained in oral deBcriptions, but prefer to 
" clothe the facts" (to use the common expression) with ornate 
or polished language, whereby they are intended to be made 
more readable and attractive, but whereby, also, a further 
deviation from, or obfuscation of, the truth is produced. Add 
to all this the statements I bare already made (pages 11 and 
31), and it will cease at once to be matter of sorpriae that a 
general scepticism should result, that the accuracy of particular 
statements in the foregoing history should be called in question, 
or that a scientific interpretation must be put on all the phe- 
nomena therein described. 1 know not, for instance, on what 
authority it is stated, ia regard to the recent eruption of 
K&tlugji, that there was on a particular day a column of 
smoke 24,000 feet high ; and nntil I have competent scien- 
tific authority for the correctness of such an assertion, I for 
one take the liberty of doubting its accuracy. Competent 
scientific testimony is equally necessary before various other 
phenomena in the eruptions of K6tlugj& be accepted unhesi- 
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tatiDgly as facte. Sneb, for instance, is tbe SBMrtion by 
HeuderaoQ, under the head of tbe eraption of 1755, of light- 
ning burning for some time in the pores of a woman's body ! 
Again, among statements requiring simply a scientific interpre- 
tation, are those relating to fire, flame, tmoke, and steam. Sir 
Charles Lyell says very truly, " When the expressions ' flame' 
and ' smoke ' are used in describing volcanic appearances, they 
ntnst generally be understood in a figtwative sense. We are 
informed, indeed, by M. Abicb, that be distinctly saw in the 
eruption of Vesuvius in 1834 the flame of burning hydrogen ; 
but what is asa&Uy mistaken for Same consists of vapour, or 
scorie and impalpable dust, illuminated by that vivid light, 
which is emitted from the crater below, when the lava is said 
to glow with the splendoor of the sun. The clouds of apparent 
smoke are formed either of aqueous* and other vapour, or of 
finely comminuted scoriEo."! 

It has been observed that particular volcanoee, in di£Ferent 
parts of the world, frequently eject particular materials ; for 
instance, that some eject only lava, others steam and scorie 
(as those of the Andes), others water. A study of the history of 
the eruptions of Kotlugji will reveal that they are characterised 
by Uie sudden and extensive water-floods, with their floating 
or intermixed ice- masses. So much so is this the case, that 
Henderson characterises Kotlugja as an *' a^ua-igneons vol- 
cano" (vol. i. p. 264). Such ice-floods as those of Ktitlugja are 
probably formed somewhat in the following way. The volcanic 
heat melts that part of the icy mantle of the joknl which is in 
immediate contact with the soil ; the adhesion of the ice to 
tlie soil is thns loosened, and a stratum of water is formed, which 
serves to break up and flood down the sides of the mountain 
the superincambent ice. Proportioned to the suddenness 
and degree of tbe volcanic heat is the quantity of water, 

* It li trell knowli that tba ginsnllou aC ImmetiM Voloms) Ol Itaftm Bud 
oUmf guM !■ gensrally the finC pbenomenon of a volcuiic eruption, *nd Um 
cmDM, monotDT, of lubnqnsnt pbenomcDi. The luddcu fonuatioD and «i- 
pantios of thl* atoam and thne g*am it i* that caaaes the tbnnder>llke ai- 
ploai<Mka and noiiea, the ejection of lava, and of the atonM, aahei, and eand, 
which are juet lara in a different form — uld form being alio due to a limllar 
eaoia, tiM expaniiie force of contained gaiea. Of all the gasilbrBi prodoetaof 
Toleauoaa in eruption, lUsn ie undoubtedl; the moet abnndaot, 

t Principlaa of Geologj, Sth edition (Londaa, IBSS), p. 378. 
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the relative amounte of water and ice forming the flood, and 
the velocity and devastating effects of snch flood. It ought to 
be remembered that floods of this character, bearing with 
them huge and numerous masses of ice, arising from a jokul, 
whose internal heat reaches a certain degree of temperature, 
may suddenly devastate the lowlands at times when there is no 
actual volcanic eruption. It must further be borne in mind, that 
though one great source of devastation by and danger from 
such floods is their sudden appearance in unnsual localities, an- 
other arises from the swelling and overflow of existing rivers 
by the melting of the snow and ice covering a jokul. So great 
is occasionally such overflow, that in 1753 the "Diupaafrom 
the Sidu-jokul rose 200 feet above its usual level, and covered 
the whole district with sand, stones, and fragments of ice."* 
Prior to the great eruption of Skaptar-jokul in 1783, " the 
extreme degree, to which the earth in the vicinity of the 
volcano was beated, melted an immense quantity of ice, and 
caused a great overflow in all the rivers originating in that 
quarter"! 

These floods are not quite peculiar to Kt>tlugj& among 
Icelandic volcanoes, for Orsefa is celebrated for its so-called 
water-emptioQs ; which have exited at once the admiration 
and terror of spectators; and Hekia, and Skaptar-jokul too, 
have at various times ejected, or are said to have ejected, water. 
The eruptive devastations of Ornfa " have always been con- 
fined to ashes and pumice, with vaat debaeUa of water, no 
lava having ever issued."} A graphic account of one of what 
Henderson calls the eaimdationa of Onefa, that of 7th of 
August 1727, by Sjera Jon Thorlakson, a clergyman residing 
in the midst of the scene of devastation — Sandfell — will be 
found in Henderson (vol. i. p. 256). Some travellers describe 
the sides of Hekla as scarred with ravines, formed by torreata 
of water during eruptions. " On 23d May 1766, during an 
eruption of Uekia, a column of water was seen shooting up in 
the midst of the saud."§ HendersonQ mentions an "ernptiou 

* Edlnbargb CmbloM Library volomc on lealuid, p. 383. 
t UenderaoD, toI. i. p. 879. 

{ Edlnbnrgb Csbinst Library rdams on Ical&nd, p. 360. 
I Ibid. p. 30. y Vol. 1. p. 27r. 
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of vater," apparently from the Skaptar-jokol in 1753, that is, 
thirty years prior to its celebrated lava eruption of 1783. 
And the "Edinburgh Cabinet Library" account of Iceland* 
states, that in the 13th and 14th centuries all the eootheru 
volcanoes were in action, when " the adjoining country was 
completely desolated by fiooda of water mingled with ice. 
I>iiring the earthquake of 1339, " a boiling foHutaia 140 feet in 
diameter " is said to hare suddenly appeared. t Henderson's 
acconnt of what seems to be the same phenomenon differs 
somewhat. He says, " the earth rent to a great depth ; and 
among other collections of boiling water, which made their 
appearance, was a hot spring sixty feet in diameter.''^ During 
the earthquakes of 1390-91, " the ground rent in various 
places, and boiling water sprang up."§ And, lastly, during 
the earthquake of August 1784 [a year after the great erup- 
tion of the Skaptar-jokul] — one of the most serious earthquakes 
that ever occurred in Iceland — many old hot springs disap- 
peared, while new ones as suddenly appeared, jetting their 
water to considerable heights. Among the Hankodal geysers 
— the Geysers par excellence of Iceland — no less than thirty- 
fire new hot springs thus suddenly appeared. || The water 
erupted from the craters of TolcanoeB, from earthquake fissures, 
and that of hot springs suddenly appearing during earth- 
quakes, has probably not in all coses a common or similar 
origin ; but it appears desirable, in order to a comprehensiye 
view of the subject of the origin of such waters, to embrace 
here all three classes of phenomena. 

In the eruptions of Kotlogj^ there appears to have been 
little or no lava thrown out, while the water-floods have never, 
or almost never, been absent, and have been of primary import- 
ance alike from their extent, duration, and devastating effects. 
These water-floods of KStlugj^ are generally so described as 
to lead the reader to suppose that the hot water was ejected 
in a stream directly from the crater, and from the crater only, 
just as lava, pumice, and ashes are. From the absence of com- 
petent scientific evidence, as I have already pointed out, it is 

• Edinburgh C^laet Librai? Tolum« on [caUnd, p. 22. t 11>1<1. p. 163. . 
X Henderaoo, toI. li. p. 836. | Ibid. p. 237. | IbiJ. i>. 236-9. 

MEW BBBIEB. VOL. Xlll. NO. I. JAN. 1861. Q 
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imposuble to say whether thU ocenrred in ai^ ea»€. All 

prob&bilitj is against the suppositioD ; it is almost incon- 
ceivable that water shoald issue simoltaDeonsly, or alternately, 
with molten lava, or red-hot oinders and ashes, /rom the sam* 
erater. It appears to me much more likel; that the floods in 
question were simply the result of the sudden melting, by aab- 
terranean heat, of the vast massea of ice and snow covering 
the volcano. It is easy to conceive, that torrents of hot water 
rushing down the sides of a volcano from some unseen and 
unknown point or source, prior or sobseqaent to, or cotempo- 
raneously and alternately with, streams of lava or showers of 
ashes and pumioe, should, by the terrified and ignorant inhabi- 
tants of the inundated plains below, be supposed to proceed from 
one and the same crater. 

Whencesoerer arising, these floods have been most formi- 
dable in their operations thronghont their progress, but more 
especially in the plains at the foot of the volcano. Carrying 
with them disintegrated porticMis of the rocks and soil over 
which they have passed-— from the finest mud to the most 
enormous rock-fragments, as well as gigantic icebergs — the 
mud, sand, and gravel have been deposited over great extents 
of country, frequently as breooias or conglomerates ; sandy 
wastes and marshes have sprung into existence ; old rirera 
have been filled up, and new ones, as well as lakes, formed ; 
miles added to the coast line from encroachments on the sea ; 
the rocky sides of valleys grooved, and soratohed, and polished 
by the rocky flood ; and the soft sides of mountains washed or 
rubbed away bodily ; while whole hills of gravel or other mate- 
rials have been elsewhere deposited. Henderson, and other 
travellers, who have visited the low grounds around KotlogjA, 
bear ample testimony to the influence of the water<floods on 
the physical conformation of the said lowlands. The instances 
of denudation, on the largest scale, seem particularly note- 
worthy ; and I am disposed to doubt whether there are to be 
met with in the preeent geologic era many more powerful 
canses of denudatbn thui the watw-fioods of the Icelandic and 
other volcanoes. It is matter of regret that this subject, so 
far, at least, as it can be illastrated in Iceland, has not yet 
met with the attention it deserves from British geologists. 
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In specalating on the origin of th« water-floods of KSUngja, — 
and mere epecalation it mnat remain, so far as concerns at 
least bygone eruptions, — the parallel phenomena of Tolcanic 
action in other parts of the world may materially assist us. 
Sir Charles Lyell (in his " Principles") cites a great many 
instances of ejections of water, hot and cold, salt and fresh, 
in connection with earthquakes, volcanic eruptions, or allied 
phenomena, in various conntries. In some of these cases, the 
water issned apparently directly from the crater ; in others, 
&om fissaree in the soil, similar in kind, but generally in- 
finUely inferior in size, to the gjas of Iceland ; while in others, 
it was the resnlt simply of the Budden melting of snow and ice 
by subterranean heat. The subject is one of such interest as 
to render it desirable that I should give a few Illustrations, 
chiefly selected from the standard work just alluded to. 

1. Destructive floods frequently arise in winter from Etna 
in consequence of the sudden melting of snow and ice by lava- 
corrente. On 2d March 1765, two lava streams issned from 
the highest crater ; " they were Immediately precipitated upon 
an enormous mass of snow, which then covered the whole 
mountain, and was extremely deep near the summit. The 
sudden melting of this frozen mass, by a fiery torrent three 
miles in length, produced a frightful inundation, which devas- 
tated the sides of the mountain for eight miles in length, and 
afterwards covered the lower flanks of Etna, where they were 
lees steep, together with the plains near the sea, with great 
deposits of sand, scoriee, and blocks of lava." 

" Many absurd stories circulated in Sicily respecting this 
event ; such as that the water was hoUing, and that it was 
vomited from the highest crater ; that it was as salt as the 
sea, and fall of marine shells ; but these were mere inven- 
tton», to which Recupero, although be relates them as tales of 
the mountaineers, seems to have attached rather too much 
importance."* 

In SicUy, during an earthquake in 1790, " several fissures 

sent forth sulphur, petroleum, steam and hot water, and a 

stream of mud, which flowed for two hours, and covered a 

space 60 feet long and 30 broad."t In the same island, during 

• hjM't " I'rtadpto," p. *li. t Ibid. p. 470. 

D,.;,l,ZDdbyG00gle 



62 Dr Lander Lindsay on the Eruption 

the earthquake of 1693, " ninnerous long fisaures of variona 
breadth were caused, which threw out sulphnrouB water ; and 
one of them, in the plain of Catania (the delta of the Simeto), 
at the distance of four miles from the sea, sent forth water as 
salt as the sea."* The saline character of the water ejected, 
or said to have been ^ected, from volcanoes or earthqoake-fia- 
Bures, has been supposed to support the idea, that the water in 
such cases is really sea-water, which has somehow been sucked 
into, and stored up in cavities in, the interior of the earth. 
Hooker t states, that after certain emptions of Hekia, salt bas 
been found in such quantities as to load a number of horses. 
But there is no evidence to prove, either that the water, which 
flowed in torrents down the sides of HekIa during certain 
eruptions was saline, or that salt was deposited by its evapo- 
ration. These, I fear, are mere tales of the mountaineers, 
like similar stories anent £tna ! 

Speaking of fissures made daring the celebrated earth- 
quake in Calabria in 1783, Lyell states, " in many instances 
individnals were swallowed up by one shock, and then thrown 
out again alive, together with large Jets of water, by the 
shock which immediately succeeded. "J 

Sir William Hamilton (in his " Campi Phlegnei," p. 27) 
says, " It is well attested that in the great eruption of Vesa- 
vius A.D. 1631, several towns, among which were Portici and 
Torre del Greco, were destroyed by a torrent of boiling water 
having hurst out of the mountain with the lava, by which 
thousands of lives were loBt."§ Sir William's theory of the 
origin of this water is, that it is simply rain-water, which 
has penetrated or permeated the cmst of the earth, and has 
made its way into huge reservoirs in its interior, in which re- 
servoir it has been stored. 

2. " Deluges are often caused in the Andes by the liqaefao- 
tion of great masses of snow, and sometimes by the rending 
open, during earthquakes, of subterranean cavities filled with 
water. In these inundations, fine volcanic sand, loose stones, 
and other materials, which the water meets with in its deaceot, 
are swept away, and a vast quantity of mud called ' Moya ' 

* hjeWa " Principle!," p. G03. t Journal of ft Tour in Iceland, Ac., p. 1 IS. 

X " Prineiplei," p. 479. i Quoted b; Hooker, p. 113. 
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is tfaos formed, and carried dovn iato the lower re^ons. Mud 
derired from this source descended in 1797 from the aiies of 
Tonguragna in Qoito, and filled valleys 1000 feet wide to the 
deptti of 600 feet, damming up lirers and caneing lakes. In 
these cnrrentB and lakes of ' moya,' thoosands of small Jiih 
are sonaetimes enveloped, which, according to Humboldt, have 
liTed and multiplied in subterranean cavities.* So great a 
quantity of these fish were ejected from the volcano of Imbabura 
in 1691, that fevers, which prevailed at the period, were attri- 
buted to the effluvia arising from the pntrld animal matter."! 
In January 1803, the vast mass of snow, which uBoally 
covers Cotopaxi, in South America, was suddenly dissolved in a 
nigbt. " In Quito, on the I9th of July 1698, during an earth- 
quake, a great part of the crater and summit of the volcano 
Carguairazo fell in, and a stream of water and mud issued from 
the broken sides of the hill."| 

Daring the earthquake in Peru, on 28tb October 1746, a 
volcano broke out in Lucanas, " and such quantities of water 
descended from the cone that the whole country was over- 
flowed ; and, in the mountain near Pataz called Conversiones 
de Cazamarqnilla, three other volcanoes hurst out, and fright- 
ful torrents of water swept down their sideB."§ 

" During the earthquake, which destroyed Caraccas (on 
26tb March 1812), an immeose quantity of water was thrown 
out at Valecillo, near Valencia, as also at Porto Oabello, 
through openings in the earth ; and in the Lake Maracaybo 
the mater aanlc." \\ The latter is the sort of coincident phe- 
aomenon, which is eagerly seized upon as an illustration of 
the correctness of the theory of those, who assert the connec- 
tion between the water ejected in the course of volcanic 
eruptions or earthquakes and that of lakes or rivers. That 
there may be a connection in certain rare instances is pos- 
sible ; but this, not being a subject properly coming within 
tbe scope of this paper, I can only refer to it en paesant. 

* The pr«*euca ot fiah bu bcea regarded bj other writers u « proof thai 
the water ejvctad from volcanic craters or earthqaake-fiuurei wai origioally 
the water of riven, lakes, or the sea, which had been larked ioto the interior 
of the earth by mddeDly formed cracks or otherwiie. 

t LyoU'i " Principles," pp. 3J8 and 46B. J Ibid. p. 603, 

i Ibid. p. SOI. jl Ibid. p. 46a. 
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In the eoone of the earthquakes in South Carolina uid in 
Xew Madrid, Missouri, in 1811-12, " the inhabitants relate 
that the earth rose in great nndulatioQa ; and when these 
reached a certain fearfal height, the soil buret, and vast 
volumes of w&ter, sand, and pit-coal were discharged as high 
as the tops of trees,"* 

Numerous fissures were produced in Jamaica "by the earth- 
quake of 1G92. " Many people were swallowed up by these 
rents; some the earth caught by the middle, and squeezed to 
death ; the heads of others only appeared above ground ; and 
some were first engulfed, and then cast up again with great 
quantities of water"! 

3. " The town of Chittagong, in Bengal, was violently 
shaken by an earthquake on the 2d of April 1762, the earth 
opening in many places, and throwing up water and mud of a 
sulphureous smell." X 

In the Rnnn of Cutch, India, in 1819, jets of black muddy 
water were ejected from fissures caused by an earthquake — the 
water containing " numerous pieces of wrought-iron and ship 
nails !"§ 

During the volcanic eruption in the Island of Snmbawa, id 
April 1815, " in the Island of Amboyna, in the same month and 
year, the ground opened, threw out water, and then closed 
again." [j 

In Java, in 1822, the mountain Galongoon (or Galung 
Gung) suddenly became an active volcano. On the 8th 
October "a loud explosion was heard ; the earth shook, and 
immense columns of hot water and boiling mud, miaed with 
burning brimstone, aahee, and lapilli of the size of nuU, were 
projected from the mountain like a waterspout, with such 
prodigious violence, that large quantities fell beyond the 
river Tandoi, which is forty miles distant. Every valley 
within the range of this eruption became filled with a bamiog 
torrent; and the rivers, swolleo with hot water and mud, 
overflowed their banks, and carried away great numbers of 
the people, who were endeavouriBg to escape, and the bodies 
of cattle, wild beasts, and birds. A space of twenty-four miles 

* hjM'» " PrtDciplM," p. 469. t Ibid. p. GOi. 

\ IbiJ. p. 4»i. i Ibid. p. 464. II Ibid. p. 16fi. 
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between the monntsin and the river Tandoi was covered to 
Buch a depth with bluish mnd that people were buried id 
their hooses, and not a trace of the aumerous villages and 
plantations thronghoat that extent was visible. ... It 
was remarked that the boiling mnd and cinders were pro- 
jected frith auch violence from the monntain, that, while 
many remote villages were ntterlj destroyed and buried, 
others much nearer the volcano were scarcely iiyured. . . . 
At the end of fonr days a second emption ocourred, more 
violent than the first, in which hot water and mad were again 
vomited, and great blocks of basalt were thrown to the dis- 
tance of seven miles from the volcano."* f 

• Ljeir* " PriDdpl««," p. 430. 

t Should tha reader wlib — Airther thao the bHillographleal rafennes* 
tlnadf contalnad In thU paper enable him — to compare the aooonnta of the 
vaptiau of other loeUndlc volcanoai with thoae of Koclagi&, he ma; oaninlt 
Iha following works ; — 

1. " Aonalei lalkndorDm Beg.," in Laiigeii1>eck'B " Scriptore* rarum Danlc. 
Bwdil ktI," which contains an aceoant of the earlier eraptioni Id Iceland. 

S. "Lettan on Iceland," Ac., b; Una Von TfoU, D.D., Chaplain to hlj 
BwedUh Hajsaty, &e. London, 1780; the prefix whereof (pp. 18 and acq.) 
contain* a bibliographical list of 120 worka mi loaland, some of which treat 
wlkallj or parti]' of raleaoic phenomena. 

3. Biahop Finnsen'i " Efterretnlag otn Tildragelaarae ved Blergat EiUa i" 
Copenhagen, 1767. 

4. " Eort Beakrlvalae over den njf Vnlcaai Udaprndolng i Vector Skap- 
UQetd'e Sjnet paa laland i aaret 17SS ;" being an aocoont of the eruption of 
the Bkaptar-jokol, b; Uagniu Btephenion, Elalaroed of Iceland, with angraT- 
ii^, Sto; Copenhagen, 178S. Triuulated Id Hooker** " Joomal of a Toor in 
Iceland," toI. 11. p. lii. 

5. 8. U. Holme " Om Jordbrandeo p«i bUud 1 aaret 17S3 ;" Oopenbagen, 
17U. 

S. Oarliab, " Island rockrichtlich aeiner Vnlkana;" Freiburg, 8to, 1819. 

7. Hekia og den ridat Udbrand den fi Septem. IBIS. En Uonographli' ; 
nad 10 Flader Iifn. Bro, Copenhagen, 1847 , by J. C. Schythe. A brachwt 
on the moat recent Emption of Hekla, coetisg abont 3i. in tbit eonntry. 
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On the Claim of Dr Wells to be regarded ae the Author cf 
the " Theory of Dew." By Charles Tomlinson, Lecturer 
on Science, King's College School, London. 

Probably there never was a scientific treatise at once so 
famous and eo little known, as the " Essay on Deir," by 
William Charles Wells, M.D., published in 1814. A second 
edition of this treatise appeared in 1815, and a third in 1818, 
contaiuing the author's autobiography written shortly before 
his death, which took place in September 1817. The essay 
excited some discussion during the author's lifetime. Some of 
the leading facts, together with an epitome of his " Theory of 
Dew," were at once adopted in books on natural philosophy, 
and these have been repeated, with little or no variation, by 
every writer on physics down to the present time. 

What then has made Wells' " Essay on Dew " so famous, if 
at the same time it is so little known t It is but little known, 
because it has long been out of print, and therefore inacces- 
sible to the readers of popular science ; it is famous, because 
the innumerable books on natural philosophy have referred to 
it with applause, but chiefly because one of our most celebrated 
scientific authorities has pointed out this essay as a model of 
inductive experimental inquiry. Sir John Herschel, in Ms 
" Frelimiaary XHscourse on the Study of Natural Philosophy," 
characterises Wells' essay as " one of the most beautiful 
specimens we can call to mind of inductive experimental in- 
quiry lying within a moderate compass ;" and he earnestly 
recommends it to the student of natural philosophy '* as a 
model with which he will do well to become faroiliar."* 

* DrliBrdDcr aUo, in bii " Trcatiu on He»t" (1833), giTsa unboaaded 
ertdlt to Dr Weill. H* aaji :—" The result of hi* inqairiM wu the discover; 
of Vae caoig of tbs phenamena of dew, uid &fiorda one of the most baantifal 
Imtsncea of indoctiie nuoning which any part of the hiatory of phyaickl dia- 
coTCrj hu preaented " (p. 328). !□ KDother Treatiac on Heat, pnbliabcd in 
185S, Dr Lardner atiU glie* the whole eredit of the " celebrated Tbeorj la 
Dew " to Dr Well*. Dr Golding Bird, in hia " Elements of Natural PfaUo- 
aogbj," 4th edit., ISGi, alao glTei the trholc eredit to Wella. Freocfa and 
Oerman tnatiaee do the aame. Thai tUienlohr " Lehrbuch der I^yaik," 18S0, 
in deacribing the capital experiment of two thermometer*, one on the gronnd, 
and the other in the air, marking different temperaturei, aaya, " Dieaer Verancb 
Tflhrt Ton Well* ber," p. 367. 
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No ironder, then, that Wetls' " Essay on Dew" is famoos. 
But among the thousands of readers of Herschel's discourse, 
probably not half & dozen have ever seen, mnch less read, 
Wells' essay. The Library of the British Musenm has acopy 
of the second edition, and a few of the public iaatitutions of 
the metropolis have copies in their libraries ; but it is seldom 
or never met with in private scientific libraries. We have 
oft^n 1>een surprised that the fame of the vork should not 
have led to its republication. 

This essay, then, is cited as a model of inductive experi- * 
mental inquiry ; that is, the author is supposed to have taken 
ap a subject, which was but obsourely known, or known erro- 
neously, and guided by one or two leading ideas, to have in- 
stituted a number of experiments which, by their teaching, 
suggested others, and finally landed him on the domain of 
sound theory, as respects the subject in hand. Now, in a case 
of this kind, it is not necessary to the author's fame or origi- 
nality that all his experiments should be new ; it is not only 
right, but desirable, that he should take advantage of the 
labours of his predecessors and contemporaries, and enlist into 
bis service every stray fact that is likely to assist his inquiry. 
But it is necessary, in adopting this course, that be carefully 
adhere to the law of meum and taum ; and that, when he comes 
to inform the world of his labours, he point out what others bad 
done before be began his experimental inquiry ; sum up honestly 
their results, with ample reference to books and memoirs, and 
show that such and such was the state of the question as he 
found it, and such the condition of the inquiry when he ceased 
to pursue it. 

But surely Dr Wells adopted this latter course in his famous 
essay, if indeed there were anything to point out on the subject 
of dew except what he himself discovered. The numerous works 
on natural philosophy do indeed favour the common notion 
that Dr Wells is the author of the modern theory of dew, and 
that he arrived at it by the induction of a series of beautiful 
experiments of his own contrivance. Writers on popular science 
are accustomed to distil their books from those of their prede- 
cessors, and to neglect that important part of the distiller's art, 
namely, rectification. Now this process of rectification can 
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only be condncted by referring to original memoirs, and these 
it IB not easy to find, without considerable practical knowledge 
aad acquaintance with the literature of the subject. Those 
writers who so constantly refer to Dr Wells' essay with ap- 
plause, are little aware that most of its reeolts had been pub- 
lished long before the author commenced his labours, and that 
the theory for which he has obtained so much credit, was also 
similarly indicated, in brief but unmistakable terms. 

Now, if this statement be true, the very first place in which 
*we ought to look for a confirmation of its truth is ia the essay 
itself. But there we find only a loose and general reference 
to authorities, and a very scanty acknowledgment of other 
men's labours. Indeed, the style of the essay is th&t of a man 
who is announcing original discoveries. "We will gi?e one 
specimen, and would ask the reader whether such language 
as this does not entirely preclude the notion that such ob- 
servations had ever been made before "i He says : — " I have 
frequently seen during nights that were generally clear, ft 
thermometer lying on the grass plot rise several degrees, upon 
the zenith being occupied only a few minntes by a cloud. On 
the other hand, I observed & very great degree of cold to occur 
on the ground, in addition to that of the atmosphere, during 
short interrats of clearness of sky, between very cloudy states 
of it." 

Circumstances have led us to inquire into the history of tfae 
theory of dew, and the result of our investigation may perhaps 
employ half an hour of the reader's time not unprofitably- 
Our purpose must not however be misunderstood. We are 
not anxious to detract from the real merit of Dr Wells, nor 
to cast the smallest pebble against his admirers. The Essay 
on Dew is an elegant production, and proves its author to have 
been an earnest inquirer into nature — a good observer ; and. if 
not quite so original as is generally supposed, we believe him to 
have been conscientious, and that while treading in other 
mens' footsteps he sometimes fancied himself to be cultivating 
his own clearing. 

Now, in order to investigate Wells* claim to be regarded 
as an original discoverer we will credit him with the following 
six items, and then proceed to strike a balance by a careful 
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mqniry into the debits. The chief points, then, which Dr 
Wells is said to have established, ma; be thus stated : — 

1. That on clear and serene nights the surface of the earth 
is colder than the air some feet above it. 

2. That on such nights dew, or boar-frost, is formed. 

3. That is cloadj weather the temperatore of the ground 
approaches, and is often identical with, that of the air ; and 
under snch circnmstancea little or no dew is formed. 

4. That screens, even of the lightest material, interposed 
between the gronsd and the clear akj, and in general what- * 
ever intermpts the view of the sky, prevents that portion of 
the ground thus protected from cooling below the temperature 
of the ur. 

5. That different bodies exposed to the clear sky become 
colder than the sir — the times and amounts of cooling being 
in general different in different bodies. 

6. That all these varied phenomena are to be accounted for 
on the principles of radiation and eondeneation, by the first 
of which the surface of the earth after sunset, provided the 
eky be clear, cools down below the temperatnre of the air ; 
and by the second of which the vapour suspended in the air 
is reduced to the liquid state by contact with a body cooler 
than itself. Bat should the sky be clouded, or the ground 
be protected by means of screens, the heat radiated from the 
earth is reflected back again, and thus maintains the surface 
at or about the same temperature as that of the air. 

The history of dew is a good illastration of the vicious habit 
of transposing cause and effect. The ancients having noticed 
that dew was most abundant on moonlight nights, supposed 
the moon to be the cause of the dew, and the poet embalmed 
that belief in the term Rori/era Luna. Aristotle neverthe- 
less more accurately described it as a species of rain, formed in 
the lower atmosphere in consequence of the moisture which 
had been evaporated by day being condensed by the cold of 
night into minute drops. Bacon (Natural History, p. 866) 
noticed that starlight and bright moonlight nights are colder 
than cloudy nights. Muschcnbrock regarded dew as a real 
perspiration of plants. Du Fay considered it to be an electri- 
cal phenomenon, since metals contract it but feebly, and metals 
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being good conductorB conve; away the efficient cause of the 
phenomenon. The common notion, however, was that dew 
rose ont of the ground. These are mere faDcies, not steps id 
our history, and it is snrprising that they should have been 
conceived, seeing that a certain amount of correct observation 
had already been recorded. The first point to be decided was, 
whether dew rose from the gronnd, or whether the mcMstore 
that supplied it already existed in the air. The Florentine 
Academicians decided that the moiatnre was in the aiz, and 
they even attempted to estimate its amount by cooling the outer 
surface of a conical glass by filling it with ice, and then not- 
ing the moisture which condensed on the surface, and endea^ 
vouring to estimate its amount. This was done more acca- 
rately by the Hon. Robert Boyle, who, in his " Experimental 
History of Cold" (published in 1665), determined experi- 
mentally that the beanUfnl exhibition of frost on the window 
pane is " generated of the aqueous corpuscles that, swimming 
up and down in the air within the room, are by the vaiiona 
motion that belongs to the fluid bodies as such, brought to pass 
along the window, and then by the yehement cold of the 
neigbboaring external air, communicated through the glass, 
condensed into dew and frozen into ice." To prove this, Boyle 
sealed up in a phial a freezing mixture of snow and salt. 
" After a while, the salt beginning to melt the snow, the dew 
on the outside began to congeal, and being rubbed off, the 
boar-frost would quickly begin to come again. This phial, for 
further trial, being put into a pair of scales with a counterpoise, . 
after a while, as the vapours that wandered through the air 
in the warm room happened to be detained more and more 
upon the outside of the glass and to be there frozen, the scale 
wherein the glass was began to be deprest, and to shrink 
lower and lower ; after which, by adding a little to the coun- 
terpoise, we reduced them again to an equilibrium, and yet 
after a while the scale that held the phial subsided again more 
and more." In this way Boyle collected on one occasion 18 
grains of water, and on another 20 grains. 

In this experiment Boyle distinctly recognises the fact, that 
dew and hoar-frost are formed by the precipitation of the 
vapour of the air upon a colder body. Loohing hack upon this 
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experiment, it 8e«nia 80 easy for Boyle to bave tranaferred the 
Bcene of his operations to the snrf&ce of the earth sparkling 
with dew, or bedecked with hoar-frost, and to have reasoned 
thns — " After Bonset, the earth must be colder than the super- 
iDCoinbent air, or wh; this dew and hoar-frost V Bst before 
the question could assume this simple form, there tras still 
more than a century of observation and ezpenment, doubt, 
difficulty, and discussion, but nevertheless of steady progress 
to be gone through. 

A real advance was however made by Le Roi * of Montpel- 
lier in 1752, who (apparently without being acquainted with 
Boyle's experiments) was led to doubt the truth of the received 
notion that dew rose from the ground, by the well-known expe- 
riment of patting tee into a dry glass in summer, when dew 
forms on its outer surface. Such moisture, he rightly thought, 
must be deposited by the air ; and to test his opinion he sealed 
a Ixtttle of white glass containing air at the temperature of 
20° Eeaumur. As evening came on and the temperature of 
the air declined to 15°, the interior of the bottle was bedewed 
in the upper part ; when exposed to the cold of night (which 
was as low as 6° E.), there was a considerable deposit of dew 
within the bottle. On the next day, when the bottle shared 
in the warmth of the returning son, the whole of the moisture 
was taken up again, and the bottle became as transparent as 
it had been the day before. 

Le Boi also reasoned correctly on this experiment, that the 
quantity of moisture in the air is dependent on the tempera- 
ture. Hence, by lowering the temperature there must always 
he a certain degree of cold at which the air will deposit a por- 
tion of its moisture, and he named this temperature the point 
of gaturation of the air (degre de saturation de Vtnr). 
" To determine this point," he says, " I take water sufficiently 
cooled to precipitate the moisture of the air on the exterior 
atirface of the vessel that contains it. I pour this water into 
a large glass, very dry on the outside, and plunge into it the 
bulb of a thermometer in order to note its temperature. I 
allow it to become warmer by half a degree, and then pour it 

* " Sur rRlsTaUi'ii et la SnipenBiun de I'Rau dans I'^Vir, at >ar la Hmfie." 
MJmoirei da I'Academie RojFala dae ScJancei, 1762. Puria, 1760. 
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into another goblet. If the outer enrface of the goblet is still 
bedewed, I allow the water to become warmer ^° at a time, 
until I have seized the exact jraint aboTe which there will be 
no farther precipitation. This point is the point of Batoration 
of the air. For example, on the 5th October 1752 the tem- 
perature of the air was 13° R. ; at 5|° the surface of a cooled 
glass became bedewed; abore this point it remained dry; 
below it moisture from this air was precipitated upon it, and 
that in greater quantity as the temperature was reduced." 

Le Soi noticed that the point of saturation, or the dem- 
point as we now call it, was often, daring the day, very near the 
temperature of the air ; but at night, when the air was many 
degrees colder than during the day, it was natural to suppose 
that on some nights it would fall below its point of saturation ; 
and that, when such was the case, all the moisture in excess 
of that proper to the air temperature would be precipitated 
and form dew, and thus prove that dew is really formed by 
condensation of the moisture of the air. Accordingly, on the 
27th September 1752 at sunset, when the air was at 17° R., 
and the degree of saturation 13J°, a bottle of white glass was 
suspended in the open air ; next morning, before sunrise, its 
exterior surface was found to be covered with dew, the read- 
ing of the thermometer being 12^". The result of a great 
many experiments of this kind was, that whenever the bottle 
was wet with dew, the nocturnal temperature had fallen below 
the point of saturation, but when the surface of the glass was 
dry there had been no such depression. The important obser* 
vation, however, was made, that although the nocturnal tem- 
perature might fall below the point of saturation, a change of 
wind would sometimes prevent the formation of dew. 

These are all capital observations, and deserve to be rescued 
from a memoir which contains other less worthy details ; and 
the more so as Le Roi's method of determining the dew-point 
is precisely that which many English writers on natural phi- 
losophy assign to Dalton under the date 1802. 

The next step in advance was taken by M. Hctet of Geneva, 
the author of some beautiful experiments on radiant beat^ 
especially those with the conjugate mirrors. He noticed that 
a thermometer suspended five feet from the ground marked a 
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lower temperature oa clear nighta tban ooe suspended at the 
lieight of 75 feet.* The experiments whicli led to this result 
originated in the method of measuring heights by the baro- 
meter; and in order to make the necessary corrections for 
temperature, M. Pictet wished to ascertain the law of cooling 
in a vertical column of air. For this purpose he erected a 
mast in an open plain, with simple arrangements for quickly 
raising and lowering thermometers. He also placed a thermo- 
meter with its bulb buried in the earth near the foot of the 
maet, a circumstance which caused him to miss a great dis- 
covery, for had be simply placed the thermometer on the earth, 
instead of burying its bulb, he would have found that on clear 
nights the earth's surface is colder than the air above it, 
whereas be supposed it to be warmer. Passing over a number 
of interesting results, we may state that the readings of the 
two thermometers, the one at 5 feet, and the other at 75 
feet from the ground, were the same at about 2 or 2^ bours 
after sunrise, and continued so during the hottest part of the 
day; but some time before sunset the readings were in the 
opposite direction, the lower thermometer being colder than 
the upper one, the difference increasing rapidly till sunset, 
and averaging as much as 2° Reaumur, and even more, as 
long as twilight lasted. This difference continued up to eleven 
o'clock at night, and apparently until sunrise, and not till some 
time after sunrise did the readings agree, and then they began 
to cross each other as before. This result was obtained at all 
seasons, during moderate wind and in cloudy weather; oaly in 
the last case the effect was much less appreciable. When 
the sky iras completely clouded, or fog prevfuled, or much 
vind, the difference disappeared, and the readings of the two 
thennometers were identical. 

Pictet admits that he had always supposed the cold of 
evening to descend from above, and be could scarcely believe 
bis eyes irhen he found the thermometer at the height of 
75 feet more than 2" higher than one at five feet. He then 

* Tha azpcitiiltilto which led to thl* ranilt were mads lu 1779, and tn bc- 
coont of them wu loMTted b; H. ds Lac In ths fifth rolame of hil " liettrei 
PbjiiqQM et Uoralei." La Ha^e and Farii, 1779. H. PicUt'i Mcount i> 
pabliihed In U« " BiMui da Pb7>lque." Ganeva, 1790. 

D,.;,l,ZDdbyG00gle 



64 Mr Charles Tomlioson on the Claim of Dr Wtllt 

begins to reason correctly. " It is then from the ground 
that this coldness proceeds " (" C^est done du eol qut pro- 
vient eette fraicheur ;") and indeed the thermometer haaging 
at four lines from the ground generally gare a lower reading 
than the one at five feet. This is all correct oheeryation ; bat 
the buried thermometer led him astray, for this, natnrally 
enough, indicating a higher temperature than any of the other 
instruments, he supposed that the earth retained a consider- 
able portion of the heat it bad acquired during the day, that 
a layer of air cooled by evaporation from the surface, pro- 
daced the cold to the height of four lines from such surface, 
while at higher elevations the warmer air escaped this chilling 
inflnence. 

In January 1768, Professor AlexanderWilson of Glasgow 
noticed that a thermometer placed on the snow marked a 
temperature 8° F. lower than when suspended in the air, 
and that the mercury always rose a small matter when a mis- 
tiness came on, and vice verad.* But the most important 
observations bearing on the theory of dew and hoar-frost 
were made by Professor Patrick Wilson, eon of the above ; 
and in reading the accounts of his experiments, which were 
begun in 1780, f we are struck with astonishment that he 
should have relinquished them just as they appeared to pro- 
mise such good fruit. Ingenious in devising experiments, 
and honest in reporting their results, we cannot but regard 

• PbUoaopbical TmuwUoiu for 177 1. 

t Profeuor WUiod'i flrat papar t» contained in the TruuBcUont of tba 
TttyjtJ Society of London for 1780. It ii entitled " An Account of a moat Ex- 
traordlnarr Degree of Cold at Glaagaw In Januarj laat, tt^tbsr with aoma 
Sfn Exparlmenta and OtMervaUona on the Comparative Temparatnre of Hoar, 
froat and the Air near to it, mads at the Hacfarlone Obaervator;, helongbig 
to the CoUege. In a Letter from Patrick Wilton, M.A., to the Rev. Nevil 
Maakelejne, D.D., F.R^. and Aatronomar-Royal." Tbtn U a aacond and 
■hortar paper in the Phiioaophicat Tnnsactioni for 1781, enUtled " Fur- 
ther Ezperimenti on Cold," &c But the author's moat elahonta paper il con- 
tained in the £nt volume of the Transactloui of the Royal Sodety of Edin- 
burgh, pnbllihed in 17S8. It ii entitled " Experiment! and Ohiervationi upon 
a remarkable Cold wtiicb accompanied the Separation of Hoar-froat iVom • Clear 
Air." By Patrick WUtoo, Proiisaor of Astronomy in the University of Olu- 
gow. (Commanieated by Dr Black.) Head July 6, 1784. The paper le dated 
Feb. 11,1784. 
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Patoick Wilson as the most distingaished of Wells' prede- 
cessors. 

FrofesaOT Wilson states that sev^ere cold having set in on 
the 13th Jannarj, he determined to note the temperature fre- 
quently, and to keep a register, but was induced to extend his 
oteerrations by meeting with *' a new phenomenon, whjch con- 
listed in jk constant difference of temperature of the snow, 
which at that time covered the fields, and that of the air a few 
feet above, — the enow being the coldest." While taking a note 
of die temperature at an open window of the Observatory, at 
6-30 pjo., he observed it to be at zero F- At € o'clock, or 
half an bour later, he carried the ioBtmment into the Obserra- 
tory itA, and laid it down upon the snow, when the reading 
was soon redoced to —13^. He supposed this to be the tem- 
penture of the air, .but remembering that this was an unnsoal 
degree of cold, it occurred to him that the snow might have 
become cooler than the air by evaporation. To test this idea, 
he instituted the same evening a series of comparative experi- 
ments, and noted them down in a table ; which, being the first 
of the kind flver. published, containing the important and in- 
teresting faot, that during olear weather the ground at night 
is colder than the snperiucambeut atmosphere, cannot fail, we 
thuik, to be examined with great interest. (The contraction 
gr. means graiwi^om or degrett^ 

Thurtday Evenittg, January 13. 

3«Iowp. 

8-80.o'c!ock, therm, on 1 ,n mi. ■ ■ . _ a 

■ * J > J (f. — 12 Therm, in air to gr. 
snow pointed to J " ■ . ~r o 

9 ... • ... -14 ... ... - 2 

W ... ... -14 ... ... - 4 

11 ... ... -17 ... ... - 6 

11-30 ... ... -18 ... - 6 

12-30 o'clock, Friday morning— 20 ... ... — 8 

1 ... ... -2B ... ... - 7 

1-30 ... ... —22 ... ... — 8 

2 ... ... -22 ... ... - 9 

2-30 ... ... -21 ... ... - 8 

3 ... ... ... - 9 

8-80 ... ... ... -10 

4 -12 
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Below — conUtmed. 
30 o'clock, therm, on 1 ^^ ■ ■ . i n 

anow pointed to JS'-- Them, in «ir to gr.-12 

... -12 

... -12 

... -14 

-22 ... ... -13 

-22 ... ... -13 

-22 ... ... -13 

-19 ... ... -10 

Wilson soon found that the cause of these remarkable 
differences could not be attribnted to the eTaporation of the 
snow, seeing that hoar-frost was being abundantly deposited 
at the time when the readings were lowest. On the night of 
the 23d January 1780, " sereral things were laid ont at the 
observatory, such ae sheets of brown paper, pieces of boards, 
plates of metal, glasses of several kinds, &c., which all began 
to attract hoar-frost, seemingly as soon as they had time to 
cool down to the temperature of the air. The sheets of paper 
being thin and easily cooled, acquired it soonest, and when 
beheld by candle-light were beautifully spangled over by in- 
numerable reflections from the minute crystals of hoar-frost 
which had parted from the air." 

If, in the above passage the writer, instead of the little word 
to which we have printed in italics, could have written the 
word below, he would have given the true theory of the for- 
mation of dew and hoar-frost. We shall see furliier on, that 
Professor Wilson more than half suspected that this cooling of 
bodies below the temperature of the air was necessary to the 
deposition of hoar-frost. 

In the course of his first experiments ih 1780, Wilson did 
not fail to remark, that the lowest temperatures were coincident 
with the clearest weather, or, as he expresses it, " the stars 
shining with a full and steady light, like that of the planets." 
A basket had been filled with snow from the surface, when the 
temperature was + 14°. At 4 o'clock, a piece of thin fir plank 
about a foot square was placed on this snow, and on the plaiik 
. a small plate of tin, and on the tin a thermometer, which at 
6 o'clock pointed to —16°, and at 6 to —18°. It now occurred 
to him that the snow had been cooled by a descent of cold air 
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*' sweeping along its sarface in so thin a Bheet, as not to affect 
the air a little higher up." To test this idea, he placed a 
thermometer on the snow, and the reading was —22°, that of 
the air above being — 6° ; and he then proceeded to project 
air on the bolb of the thermometer on the enow, by means of 
bellowSi which had been prerionaly cooled \>j lying ont on the 
eaow, the operator standing to leeward of the thermometer. 
After continuing to blow for two minutes, be was surprised to 
find that the thermometer had risen no less than 10°, the read- 
ing being^— 12°. The experiment wEis varied on another night, 
by fanning the snow with a sheet of brown paper, fastened to the 
end of a long slender stick; and the result was, that the mercury 
rose to nearly the same degree as that snspended in the air. 

These experiments suEGciently disproved the idea of the snow 
being cooled by a descent of cold air. The reverse process, 
namely, the warming of the snow by the presence of clouds, 
apparently snggested the following experiment, which has been 
often repeated by persons who seem to have had no idea that 
it originated in 1780 with Patrick Wilson, instead of 1812, 
with Wells. At 1*45, when the thermometer on the snow was 
at -I- 3°, the instrument was screened by two sheets of brown 
paper set up on their edges, and inclined against one another 
like the sides of a roof, the paper having first been cooled by 
exposure to the snow. At 2-16 the thermometer thus sheltered 
pointed to +9°, showing a rise of 6°. This capital experi- 
ment was afterwards repeated, as the author remarks, " with 
the same event." We may here mention, that at a later period 
of the inquiry, Dr Black* suggested that a gauze screen should 
be tried instead of the brown paper. Accordingly, Wilson 
says, " I ffutened with packthread a piece of open gauze to 
a hoop of 8 inches in diameter, and an inch deep, and when 
the thennometera were sheltered in this manner, the quick- 
silver commonly rose nearly 2°," 

That the air above the snow should be warmer than the 
snow itself was a fact sufficiently startling to these earnest 

* It shonld be stated tluit Dn Irvine and Crewfurd, Damea honourably dll- 
tinguUhed In connection with the science of heat, personalty osal^ted Profeator 
Wllion ]q this iuqniry, while Dr Black gsTe it the nnctlon of hli high autho- 
rity by excbaDging lattan on the subject with blm. 
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conscientiotts men, vho, in a pro^r philosophical spirit, tried 
to explain it " b; knovn principles," and yet eonld not avoid 
" a sneptcion of there being something singnlair and nndis- 
covered at bottom." They not nnnatorall; sought to ascertain 
whether the higher temperature Of the air extended to any 
great distance, and they accordingly attached a thetmometer 
to a hool at the end of a long pole, and elevated it 24 feet. 
OA suddenly lowering the instrument, it gare a higher reading 
than at the station below, where the femperatnre on thft balnft- 
trade to the windward of the building Was + i(f, and when 
several detach^ bodies were coated with hoar-frost. " The 
result of this trial," says Wilson, " appeared' more renivk- 
able than anything which had hitherto occurred." The ther- 
mometer was taken off the pole and laid on tiie hoar-frost, 
when the mercury fell not less than 6° ; this was repeated 
several times. The instrument was also swung round in' the 
air, go as to bring the< bnlb into frequent contact with fresh 
particles, and still there was an elevation in temperature. 

After this the frost broke up and the experiments were dis- 
continaed, under the mistaken idea, which was most nnaccoirat- 
ably allowed to prevail, that the results depended upon an ex- 
cess of cold. In February of the same year 1780, the frost 
returned, and the capital obserration was made during a thiek 
fog, that thete was " no difference whatever in the tempera- 
ture of the hoar-frost and the air in its neighbourhood, both 
being -i-22° at 10 a.m. At 11 the sun bh)ke through the 
fog, when the temperature of the hoar-frtst was observed to 
be as quickly affeoted as that of the air. 

In giving an account of his labours for this winter, IVofes- 
Bor Wilson winds up with the following remarkable words: — 
" la the further prosecution of this subject, and in whatever 
way it may be cleared up, it is probable that we shall meet 
with a fine instance of the congruity of Nature in all her 
operations, and of the stability of those general laws whkb 
have been derived from a cautions observance of the ml» of 
experimental philosophy. It would be going too far were we 
to conclude from the experiments related above that verycoH 
(fir ia never dUpoaed to depoeit its contents except i^)0» 
hodiee as eold, or colder than itself; and yet that this is fre- 
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qnently the case, seems probable from a camber of common 
sppesrances." He then gives ench examples aa the follow- 
ing : — After a night of frost the slates asd other thin&er parts 
ibont a house Till be whitened with hoar-frost, when the w^ls 
and more solid parts of the building remain qaite free. In 
Uke manner, the smaller branches and twigs of trees often 
acquire this frozen ornament when the main branobefl and 
trunk remain naked for a long time ; and, in genera), any thin 
or detached body, capable of being easily cooled, attracts boar- 
frost the soonest. 

In the following year, 1781, another remarkable obs^ra- 
tioD was made — namely, the greatly increased temperature of 
the earth beneath the snow,- as compared with that of the 
Burface, and indeed with that of the air. Oh the 23d of Jann- 
aiy, from I till 3 in the morning, the thermometer in Ute 
air at the balustrade of the east wing of the Observatory 
marked + 4° to +6°, and on the snow -2° to 0°. At 1-30, 
the thermometer in the air, 24 feet from the ground, to wind- 
ward of the house, stood at + 7°. At 3, the snow in the 
park, nine inches below the surface, raised the thermometer 
to + 14°, and at the depth of six inches, to + 24°. 

The following readings, taken on the 25th, show, in a most 
beaatifnl manner, the equalisation of the temperatures on the 
Bnow and in the air under the influence of increasing clouds. 







ThamKHMtor 








In Air. 


on 8nqw. 


9«o'dock, . 




+ 10 


. +3- 


103O 




+ 14 


+ « 


1180 




+ 17 


. +9 


12-30, cloudy, 




+ 22 


.. +20 


1 afternoon, mora cloody, 


+ 26 


. +26 


1-80, cloudy bU 


OTcr, 


+ 27 


. +27 



Wilsoii was quite &ware of the importance of providing 
himself with good comparable instruments ; for he says, " I 
had now ready a set of ticklish thermometers, Ttith naked 
bulbs and slender ivory scales, and all very nearly agreeing as 
to their dimensions and distance between the fixed points." In 
the obserrations of 1783-84, he constructs his tables with 
especial reference to the state of the sky. These are instruc- 
ttve, and we quote one or two. 
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+ 4 


-7 


+ 6 


+ 4 


+ 7 


+7 


+ 8 


+ 4 


+ 8 


+ 2 


+ « 


+ » 


+ 11 
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Dteemler 28, 1768, at Ntght- 

11 o'clock, quite clear, 
11-30 ditto, 

11-60 orercaat, 
12'30 more orercsst, 

Jlfi^min^. 

1-30, turning a good deal clearer, . 

1'45, still more so, 

o ort r clear everywhere, except an ill- 1 

^'^^ [ defined cloud in N.E., j 

Q ( ditto, except a small Ul-defincd \ 

\ cloud near zenith, . J 

{Very clear, except some better S 
defined clouds near horizon, \ +12 +4 
from N. to N.E., J 

On the 30th December he remarks, that " this night the 
thermometers were affected still more remarkably hy the vi- 
cissitudes of the atmosphere, the sbow not only acquiring the 
same temperature as the air when the heavens were overcast, 
but thereupon becoming considerably warmer." The effects 
here referred to depend upon the influence of wind in tending 
to equalise the temperature, as upon radiation id lowering it. 

December 30, 1783, at Night. snov 

Air. "P°" *5* 
ground. 

7 o'clock, clear all over, . . — 1 — 8 

9 do. wind gentle E., . . -4—12 

10 do. do., ... -4 -12 

{Wind a little before this shifted I 
from E. and E. by N. to S., I -1 -8 
and now some clouds in S. W., J 



11 W f Cloudy all over, wind S.S.W.,1 - , , 
^^'^^ [ blowing out the candles, j " +» 

12 Do. do., . +4 

{No intervals of sky, but a general 1 

uniforiD cloudiness, which hid / + 1 +4 
all the stars, . J 

Morning. 

1-30 Ditto. . . +3+9 

2 Particles of snow bc^nning to foil , +6 +10 

2-30 Ditto, +6 +10 

3-30 More snow ialling than before, +10 +14 
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"We have oext to notice a capital series of experimentB by 
WiIboq, on the cooling of different bodiea by exposure to & clear 
nocturnal sky. And in order to be able to ascertain wbether 
these bodies gained or lost in weight by the exposure, he ingeni- 
ously arranged some of Lhem on a balanced board, which he 
called a sDOW-acale, so as to be able to weigh them after the 
experiment, bo that should they have gained in weight he 
would thus completely get rid of the idea of the cold being the 
result of eyaporation, which still continued to haunt him. He 
first exposed some fine flinty sand, free from dust, and some 
snow in the sno^-scale, placing one thermometer on the sand, 
and another on the snow, and suspending a third in the air, 
when he was astonished to find the excess of cold at the stir- 
face of the sand, the thermometer in air indicating + 14, that 
on the snow + 10, and that on the sand 4- 8 ; and on weigh- 
ing, it was found that the sand had gained -f the of an ounce, 
and the snow nearly -^ths. The following are the'tabulated 
results of this admirable experiment : — 





January 


24, 1784 


at Night 




Snow 






Air. 


anowieale. 


a«ndb«ird. 


'S^ 


10-30 


o'clock, . 


-H4 




-flO 




*a 


Bround 


1116 


do. 


■^1S 




-HO 




+ a 




11-20 


do. 


■1-11 




^-^ 




■m 


■►5 


11-40 


do. 


-H2 




+ H 




*^ 




11-66 


do. . 


-flO 




*n 




■n 


*i 


12-46 


do. 


■fl2 




-1-9 




■^^ 




1-30 


do. 


+ n 




-HO 




+i 


■f'e 



On this occasion another experiment was tried as to the effect 
of a screen in preventing the cooling of a body exposed to the 
alcy. A little after midnight, when the temperature of the 
air was 12° and that of the sand 7°, a thin disk of wood, which 
had been cooled by exposure to the air, was placed over the 
sand, at the height of about 1^ inch from its surface. After 
an interval of seventeen minutes it was removed, when the read- 
ing of the thermometer on the sand was only 2° lower than 
that snspended in the air. On the same occasion, the gauze 
screen already referred to was tried, with a similar result. 

On the next night (26th January), finely powdered wood 
charcoal, loose shavings of brass from a tamer's lathe, a 
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friable amalgam of mercnr; and tin, together with saad and 
enow, were exposed to the sky on circular boards, two feet in 
diameter, mounted ou a long 4wder frame, set at ri^t angleB 
to the direction of the wind. A thermometer vas placed on 
eai^ sabstuico, and the reason asaig^d for the expenm^d 
was the very proper one, of " sand being found to favour thia 
refrigerattion." The result of the experiment was, that all the 
bodies exposed, except the snow, fell full 6° below the tem- 
perature of the air, which was + 12° ; the sand being raiher 
the coldest, ajid the snow nearest the air's temperature. It was 
noticed that " the hoar-frost separated from'^the lur most dia- 
oemlbly on the sand and charcoal dust, though the manner of 
attaching itself to those substances was very different. On 
the aand it showed itself by making the surface all o-ter 
sparkle with an infinity of minute bright points ; whilst ou tlie 
charcoal dust it settled without such congroity, and fori&ed 
into many broken filaments of a dull hue, which hei$ and 
there lay clustered as if aiming at some stellated arrang9- 
ment." This is very accurately described, and agrees with 
what we know as to the radiating powers of the bodies in 
question ; but we cannot help thinking that the reduction in 
temperature is understated, the temperatures given being pro- 
bably those of the hoar-frost ra4iher than of the sand and 
charcoal. 

In another experiment, a qifantity of mercury was exposed 
in an oval mahogany tea-tray, and a quantity of sand in an- 
o^ier. A thwmometer was placed on each surface, and a 
third instrument was suspended in the air. The following 
are the tabulated results of the experiment : — 
Jmnary 29, 1784, at Ni^t. 
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A £Ood deal of hoar-froat settled on the wood of the tra^s, 
and the cold was attributed to thig, ioBtead of the radiation 
producing the hoar-frost; indeed, the conclneion drawn from 
these experiments is, that " at any given time the more hoar- 
frost the air imparts to bodies over which it passea in a clear 
state, the greater is the cold then produced." Thia ia aimply 
miatakin^ effect for cause ; and while expreaaing our admira- 
tion at the beauty of the experiments, the ingenuity with 
which they were devised, and the candour with which they 
were reported, we cannot help thinking that in this long 
inquiry the profeaaor bad rather retrograded than advanced. 
"With these important results before him, it is wonderful to 
OB liow Wilson could persist in the idea that they depended 
on an " excess of cold ;" that our winters are so short, and 
the cold not usually severe enough, for the prosecution of " ao 
dark a subject" which he therefore hands over to the philo- 
eophers of more rigorous climes. The fact is again and again 
brought before him, that it is " in the clearest and atillost 
nights only that the cold at the surface of the boards was 
obsetred to be most remarkable," and yet he allows the great 
discovery to escape him, that the depoait of moisture is a con- 
sequence, not a cause, of this cold. He discovers the highly 
important and suggestive fact, that different bodies freely 
exposed to the clear sky cool at different rates, and yet this 
great fact bears for him no fruit. He makes the equally sug- 
geetive discovery that the refrigeration is checked by acreens, 
even where the material is so flimsy aa gauze ; and this ia 
equally barren. Truly we can only wonder that a man having 
done so much should have stopped short — should have ploughed 
the land, sown the aeed, watched the growing crop, and then 
have left others to possess themselves of the harvest. What 
is so surpriaiug ia that Wilaon should not have continued hia 
experimenta and obaervations at different seasons, and that 
Bach men aa Black, Crawford, and Irvine, should not have 
seen in theae reaulta eomething to auggeat the laying out of 
thermometers on other nights after the frost had diaappeared. 

Another remarkable fact is, that Wilson's experiments 
should have been unknown to subsequent inquirers in the 
same field, the first of whom that has now to be mentioned is 

H«W BK&IES, VOL. XIII. NO, I. JAN, 1861. K,^ , 
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Mr James Six, F.R.S., the inveotor of a well known registei^ 
thermometer, an account of vhicli and of experiments made 
with it was published in the "Philosophical TraoBactiona,' 
and also in the " Monthly Heview." 

From these sources a volume was made up and pabliehed 
a year after his death.* The fifth chapter of this work is 
beaded, " How far a thermometer is liable to be affected by 
being placed near to or at a distance from the earth ; or what 
difierence is found in the temperature of the air at difierent 
altitudes." Mr Six was a resident of Canterbury, and took 
advantage of the cathedral of that place for obtaining the 
various altitudes required for his thermometers. He sajs 
(writing in 1783), " I took corresponding obeerrations at dir- 
ferent stations from the surface of the earth to on elevation 
of more than two hundred feet above it. On making this 
experiment, I was at first very much surprised to find the 
temperature at the upper station on some nights considerably 
warmer than the lower one ; and, on searching for the cause 
of this difference, I found it to proceed from a refrigeration 
which takes place on ike aurface of the ground in the evening 
and night, and more particularly so when the weather is atili 
and clear. For, although the earth is then more liable to be 
heated by the sun's rays in the daytime, and, by its Buperi<»' 
density, capable of retaining a greater degree of it than the 
air, yet a diminution of heat begins to take place on its sur- 
face as soon as the sun is near setting and the dew begins to 
appear, and increases bo ae considerably to cool the lower 
strata of the air." Here, again, there is a enbstitntJon of 
effect for cause ; for Six evidently attributes the cooling 
to the dew, instead of the dew to the cooling. To see whether 
the phenomenon varied with the seasons, be continued hit 
observations for about a year, and arrived at the general oon- 
cluBion that the most considerable differences were to be found 
when the weather was serene. He also noticed that l^e 
refrigeration is much less during thick fogs and cloudy skies; 

* " Tb* ConttrnettaD ind Un of k Tbermomater for ihowlng ths oztraoia 
of temperature in Ott atniacphare dnHog the obKrrer'i ableac*, together wllb 
eiparimeDti on the ir«Hktioiu of looU best, kod other meteorological obMm* 
tiou." ByJamnSlz, B*q., F.R.S., Mfttdrtooe, 1794. 
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and he saja, " I hare never found the glass on the grovmd in 
tfce night warmer, or even so warm, as those above it, except 
when rain or shot has continued to fall during the vhole 
night, be the general temperatnre of the air either warm or 
eold." He also noticed Uiat the degree of cold varied with 
the tind of snrface on which the thermometer was placed — 
that " on green turf where the grass is not an inch long the 
diminution will be less on some nights by 1°, 2°, or 3°, than 
where the grass is longer, and according as the cold is more 
or leea intease." He also found the difference between the 
temperature on the ground and seven feet above it to be greater 
during the night than between seven feet and 200 Feet, except 
in one instance, when they were equal. 

Next in the order of discovery is M. Prevost, who, in a 
work printed at Geneva in 1792. entitled " Reoherches Kiysico- 
M^caniqaea but la Chaleur," distinctly recognises the fact that 
when at night the sky is clear the air is generally colder near 
the earth than at a higher elevation ; that in spring and 
autmnn it seldom freezes under a cloudy sky, and that often 
on a calm night, when a cloud passes over the zAiith of the 
observer, the thermometer instantly begins to rise. He ex- 
plains this on the doctrine of radiant heat, which, he says, 
passes easily through the air, but that clouds are opaque for 
heat ae well as for light — they absorb both, or only allow it 
to pass slowly. The beat radiating from the earth traverses 
the pure atmosphere with facility, but is intercepted by clouds, 
which form a sort of vestment for the earth ; receiving the 
radiant heat on their lower surfaces, they beoome warm there, 
as a garment does close to the body, and restore to the earth 
more heat than transparent air can do. Meanwhile the sur- 
&ce of the cloud cools from the ease with which it emits heat 
into the rarefied air above. Nor need we be surprised at the 
quickness with which a nocturnal cloud causes its presence to 
be felt, seeing that the action of radiant heat, going and 
returning from the earth to the cloud, and from the cloud to 
the earth, takes place in an indivisible instant of time. 

Beferriog to Pictet's observation made in January 1777, 
on the night between the 4th and 5th, that the thermometer 
was at 5° Fahrenheit at 10 P.M., when the sky became clouded, 
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and at 11 p.m. it had risen to 8|°, he states that Pictet in- 
formed bim that tbe rise in temperatar« was accompanied by 
the appearance of a lov cloud of no great extent in the lenith. 
He also refers to a fact, well known to agrionlturista, on die 
almost instantaneous influence of clouds on the soil in pre- 
venting the formation of dew and hoar-frost : even where the 
temperatures are the same it will be found under a clear Ay 
and not under a cloudy one. All these facta, he adds, are 
explicable by the theory of radiant heat, and considering the 
clouds to act the part of screens. 

A series of experiments by M. B. Provost belong to tiie 
year 1802-3, and are contained in the "Annales de Chimie," 
an. XI. He begins by citing an experiment of DuFay, in 
which a glass vase placed in a silver basin and exposed to the 
night air sometimes becomes covered with dew while the 
basin remains dry, and be shows by a number of experiments 
"that a piece of metal placed on glass usually protects also 
the opposite side of the glass from the deposition of dew ; 
and in general, that whenever the metal is placed on the 
warmer sidb of the glass, the humidity ia deposited more 
copiously either on itself or on tbe glass near it; that when 
it is on the colder side it neither receives the humidity nor 
permits its deposition on the glass ; but that the addition of 
a second piece of glass over the metal destroys the effect, 
and a second piece of metal restores it." It was also shown 
that when a number of drinking-glasses of the same aise were 
about half or two-thirds filled with water, mercury, alcohol, 
oil, acid, small shot, and other bodies, and exposed to the 
night air, no dew was deposited on their lower part, but only 
above the level of the sabatances contained in tbe glasses, 
and that at distances ranging with their nature, it being 
greater for mercury than water, and greater for wat«r than 
oil. 

The author of these experiments attempted to account for 
the effects produced on the principle of conduction, for which 
the metals are distinguished over glass and the other sub- 
stances employed. Dr Thomas Young, however, in his " Lec- 
tures on Natural Philosophy," published in 1807, gave the 
true explanation. He notices the fact that metals have a 
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rery weak attrsotion for moistnre, and then, after the short 
summarj vhich we have quoted above, oonclndea in the fol- 
lowing words : — " It appears that from its properties with 
reapkeet to radiant heat, the metallic eaTface produces these 
effects by preventing the ready communicatioD either of heat 
or of cold to the glass." 

Dr Young also, under the same date, 1807, refers to Provost's 
former experiments, and explains the fact of a thermometer 
lieing when a cloud passes over the place of observation by 
ita preventing the escape of heat radiating from the earth 
and reflecting it back to the surface. 

In thus marking the chief points respecting dewt which 
were established by the predecessors of Dr Wells, we have 
seen that long before the date of his celebrated essay, five at 
leasi of the six propositions given near the commencement of 
this article had been established by decisive experiments re- 
corded in "Transactions" and journals accessible to all; and 
this had been done many years before Dr Wells began his 
labours. With respect to the sixth proposition, we have seen 
that M. Provost had satisfactorily accounted for the nocturnal 
oooUng on the principle of radiation, and had justly appre- 
ciated the influence of screens and clouds in reflecting back 
the heat thus emitted. Indeed «e have a distinct acknov< 
lodgment by Wells of the value of Pr^vosFs theory in explain- 
ing the phenomena of dew and hoar-frost. He says that he 
has adopted " the hypothesis of M. Prcvost of Geneva on 
the constant radiation of heat by bodies in contact with the 
atmosphere, even at a time when they are exposed to the 
influence of bodies warmer than themselves; as it appears to 
agree perfectly with all the phenomena of the communication 
of beat which do not depend upon conduction. I shall here- 
after make frequent use of this hypothesis." 

Again, speaking of other men's labours, he says, referring 
to hoar-frost, " it has, I believe, from the time of Aristotle, been 
uniformly and according to my observations, justly considered 
as frosen dew. I shall therefore frequently refer hereafter to 
the experiments of the late Mr Patrick Wilson of Glasgow 
respecting it, as if they had been actually made upon that 
fluid. Indeed several of my experiments upon dew were only 
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imitations of some which had been previoasly made upon 
hoar-frost by that iagenione and most worthy man." 

Dr Wells states that he first began to think of the phe- 
nomena of dew in the autumn of 1784, when it Boemed 
probable that the formation of dew was accompanied by the 
production of cold; that in 1788 the same idea occarred to 
Mr Patrick Wilson, and in the same year to Mr Six. 

Now this is not quite ingonnous. Wilson's first paper, as 
ve have seen, is inserted in the " PhilosopMcal Transactions" 
for 1780; his second paper in the " Transactions" for 1781, 
and it is his third paper, embodying 'the results of the former 
tjro, with new experiments and observations, under the date 
of 1784, which was published in the " Edinburgh Transac- 
tions" in 1788. Wells was aware of this, for he more than 
once refers in his essay to Wilson's papers in the " Philo- 
sophical Transactions" for 1780 and 1781 ; but, in his anxiety 
to appear as the first in the field of inquiry, he post-dates 
Wilson's labours by as much as eight years, and Six's five. 
Moreover, we have only Wella' assertion that he began to 
study the subject of dew in 1784, whereas we have the ftxiita 
of Wilson's labours in 1780 and the following year. We 
have also Wells' admission, that although the subject waa 
almost constantly in his thoughts, he made no attempts to in- 
vestigate it experimentally until the autumn of 1811, vhcD 
happening to be in the country on a calm and clear night, he 
laid a thermometer on the grass, which was wet with dew, and 
suspended another in the air two feet above it. An hour after 
the thermometer on the grass was 8° lower than that in the 
air. Still, however, he regarded the cold as an effect of the 
dew ; and it was not till some time afterwards, on continuing 
to ponder on the subject, that it occurred to him that Wilson, 
Six, and himself, had committed an error in regarding Uie 
cold as the efiect of the dew. Might it not be the cause 1 
This idea, which contains the gist of the whole matter, slowly- 
dawned upon him: he resumed his experiments, and arrived 
at the true explanation of dew and some other phenomena, 
his observations being " mixed with facts and opinions already 
published by others," 

Here again we think that justice has not been rendered to 
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Pabick WilBOD, who did not altogether regard the cold as the 
effect of the hou-frost, as will be seen by the passage quoted 
at pp. 68, 69, ante. 

The "Essay on Dew" did not pass nnchallenged daring 
the author's lifetime. It was noticed in the " Quarterly 
Beview" for 1814 by do less a man than Dr Thomas Young. 
Id this review the writer enters " a protest against the total 
norelty of the opinions which Dr Wells' laborious series of 
experiments had so amply illustrated and confirmed." He 
farther states, that while Dr Welle " affords ua complete in- 
formation, not only respecting the sentiments of Aristotle and 
TbeofAraetas as to the nature and causes of dewi but also of 
the most distinguished philosophers of modem times ; some 
of the works, however, of the persons whom he mentions, and 
some of the latest, hare most unaccountably escaped his 
attention." He then proceeds to give an account of M. Pr^ 
Tost's work. It is however but justice to Dr Wells to state 
that this particular essay, pablished in 1792, was unknown to 
him ; that in 1813 Dr Marcet, a relative of M. Pn^vost, lent 
him (Dr Wells) a copy of a work by M. Provost, published in 
1809, in which the author repeats the passages reprinted by 
Dr Yoang from the earlier work. 

After quoting a number of passages from Provost's work, 
Dr Toung refers to his own " liectures," published in 1807, 
in which he states, that " when the weather has been clear, 
and a cloud passes over the place of observation, the thermo- 
meter frequently rises a degree or two, almost instantaneoualy ; 
this has been partly explained by considering the clouds as a 
Testure, preventing the escape of the heat which is always 
radiating from the earth, and reflecting it back to the surface." 
He then goes on to state, that " it is true that the theory conld 
only be completed by the application of Professor Leslie's dis- . 
coveries to the circumstances of the phenomena; but it is 
remarkable, that this very application was made, in a case 
confessedly similar, by the author of the same work which 
ire have last quoted." This refers to the curious experiments 
of M. Prevost, under the date 1802-3, and he might also have 
quoted Patrick Wilson on the different cooling properties of 
Band, charcoal, ix. Dr Wells remarked in his essay, that 
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the appearances observed by M. Pr^voet; " may be easily ac- 
counted for ;" whereupon Dr Yoaog retorts, " had Dr Wells 
been as solicitous to attend to the labourB of hia cotemporftriea 
as he has beea very laudably uixious to refer to those of his 
predecessors, he might have said, not that the experimente of 
M. Frdvost might ' be easily accounted for,' from the pro- 
perties which he meotionB, but that they actually had been 
explained in a similar manner by one of his own countrymen. 
There are, however, some modern philoaophers, who, whether 
from their own fault or from that of their hearers and readers, 
or from both, appear to be perpetually in the predicament of 
the celebrated prophetess of antiquity, who always told tmtb, 
but was seldom understood, and never believed; and die 
aathorof the lectures in qneatioc has not unfrequentlyreminded 
us of the fruitless vaticinations of the ill-fated Cassandrft." 

Dr Wells published a reply to Dr Young's strictures in the 
Fifth Volume of the " Annals of Philosophy" (1815) ; and 
we now proceed to make a few extracts from it. He says, 
" My explanation of the immediate cause of dew is grounded 
on the simple fact, that bodies always become colder than the 
neighbouring air before they are dewed, and was consequently 
open to the discovery of every person since the invention of 
thermometors. It is true, that the next stop in my theory 
cuuld not have been taken without the assistance of the late 
diaeoveriee of others, and this has been amply acknowledged 
in my essay. My health at the time of its being drawn np 
was in each a stato, that I scarcely hoped that I shoatd ever 
finish my work, and my notes were so written that no person 
besides myself could make use of them. I composed, Uiere- 
fore, in haste, and had neither leisure nor strength to search 
public libraries for all the works which I wished to consult."* 

* We liMti from tbe " Memoir vt hii Lift," dictated bjr Dr Wclli in hh 
bit IUdui to bll (Viend Hr Patrick, and pre&ied to & work entitled, " Two 
'Eutyt," Ac, pnbliihcd in 181S, after the death of the antbor, a fbw particalan 
which throw wme light on tbe looae mutoer In which the Emb; on Dow wu 
written. For ezampie, be tmj», — " In 1800, 1 wu inddenl; ulicd with a illgltt 
fit of apopleiy. From tliii, however, I did not recover lo fai *a to beanabM 
to return to tbe txerciM of mj profeulon for ssTeral moDtlu; and 1 oavar 
afterward! regained the complete poaieHtoa of my memorj, I becane, too, 
mDoh more unfit for the ponuiti of anj dliBonlt train of tbooght wbidi wu 
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Dr Wells contenda that Fr^roet " was ignonuit ibat bodies on 
(he surface of the earth become much colder than the air in a 
clear night ; this being one of the principal facte on which my 
theory of dew is bniU." 

We most here remark, that althoogh Fr^roat was ignorant 
of this important fact, it had been made snfficiently clear bj 
Patrick Wilson and Six, with whose experiments X>r Wells 
was acquainted. He states, however, that when he wrote hia 
Essay he had not read the explanation of Provost's experi- 
menta in Dr Yoong'a Works. He read the fifty-first lecture 
and tite sixtieth, bat not the intermediate one which contained 
the explanation in qnestion. He consulted Dr Young's work 
in a public library, and was in haste ; and as he found no re- 
ferenoe under dew in the index, he Searched no farther. He 
admits Dr Young's conjecture as to the true explanation of 
Pr^osfs window experimenta to be ori^nal. " It waa most 
happy too, since,if admitted to be just, it completely accounted 
for several important circumstances in M. Provost's experi- 
ments. If, theotita learned and ingenious author hadeatabHshed 

til* prodaction of uiother panaa." &e then goea on to ny, ihtl he wu Dot, to 
far ■■ he could ucert^lQ, leu equal to the pursuits of hli oim tt»iii of thooght. 

Bafeiring to hiainqolrj into the Dkiore or dew, which he thought woald not 
oeenpj bbi nora tiiwa • few Klghti, et the booee of one of bU friend* in the 
eaantrj, ha ta,y^,■~" I commeaced it in the tatnmn of iai2, bat soon fband that 
I luid greatly misealeukted the time which it would emploj me. I determined, 
hoirexer, to pnMaed, from thenetaraliteedinen of my diipoaition, which Would 
nerer •How me to ebuidon uy pnnnlt that I had MrioOBly undertaken, t 
soon Onmd Ibat 1 waa ■Itoptbar onaqual to it ; for each night'i labour fatigued 
ma M MRcb, that I coaid not undartalce • socoad for aevaral dajs after. In 
the meantime, taj anklei begma to awell to the evening, which I regarded *M • 
mark of general weakness. A t length I became so infirm, about the end of 
1913, that I waa sbaolutely oliliged toglve up any further Tisita to the country. 
" la the beginning of 1SI4 a oonaiderabla mow having Mien, I could not 
Ntitttba temptation of going for several ereninga to Llncdn's Ins Fields, 
daring a rerj severe frost. In order to repeat and extend aome of Mr Wilson's 
eiperimenta on snow. I soon, however, was obliged to desiat." Bis symptoms 
became ao alarming, that hia friend, Dr Lister, thought he oonld not surrive 
mor« than a few montk*. Hs says, " I set ahoat Immediataly oompoting ny 
Essay on Dew, as my papers containing the fbcia mi which my tlieory waa 
foonded wanld, after my death, be altogether nniatelllgible to any person wbo 
alionld look into them. I laboured in eonsaqaence for several months with the 
graaleat eagemesi and assiduity, fancying that every page I wrote was some- 
thing gained ftom oblivion." 

■ZW BBRIBS. — TOL. Xlll. HO. I. — JiJt. 1681. L 
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ita truth b; facts clearly seen by bimgelf, and had afterwards 
pursued the subject of dew through its Tarioos ramifications 
by means of the clue which would have been thus obtuned, he 
must soon have acquired a knowledge of the theory which has 
lately been submitted by myself to the considera^on of the 
learned, and which he, as a member of that body, has pn>- 
nonncdd to be just. But I most, oq the other hand, be per- 
mitted to say, that, if Dr Young, forgetting that Newton be* 
came a glass-grinder in the service of soieoce, will n^lect to 
employ, for the increase of natural knowledge, the slow and 
laborious method of observation and experiment, and will fre- 
quently exhibit hia speculations in a manner unsoited to the 
capacities of ordinary men, he ought not to think it strange 
that opinions advanced by him on difficult points of philo- 
sophy are not, agreeably to his own remark at the end of Uie 
criticism, received as truths beyond doubt, and are often not 
understood," 

This is smartly said, bat cannot, we think, be admitted as 
a sufficient answer to Dr Young's strictures. 

It will naturally be asked. What then remains for Wells ! 
If all the phenomena had been observed, and even the theory 
pointed out, before he began his experiments, is there vnj 
merit at all to which he can justly lay claim T We answer, 
that to Wells belongs the rare merit of seeing clearly where 
other men saw obscurely ; of grasping the whole, while other 
men only held detached parts ; of bringing the scattered and 
somewhat incoherent labours of other inquirers to bear upon 
his own experiments, which were undertaken with clearer 
views, and consequently a more direct purpose, than those of 
his predecessors ; and the final result of hie long and patient 
inquiry was the establishment of a theory of extreme bean^ 
and simplicity, the truth of which subsequent inquiry has only 
tended to confirm : not that Dr Wella is to be ranked as the 
author of this theory, but that his Essay was, as Dr Whewell 
remarks,* "one of the books which drew most attention to 
the true doctrine, in thia country at least." 

Still, however, it ia but an act of justice to rescue from ob- 
livion the claims of such men as Le Boy, Pictet, Patriot 

* HlMory of lli« IndaeMTa BcisncH. Sd adit, tdI. U. ISSr. 
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WilsoB, FreTost, and others. Honour to tliem does not dimi- 
nish fhe merit due to Wells. It only restores to ita proper 
conrse the progress of discoTery, where in this, as in other 
branches of science, and indeed in other relations in life, men 
are sis mutually dependent on each other for intellectual pro- 
gress as they are for the supply of their ever-recurring daily 
iroutB. It is not given to one man to begin, continue, and 
complete the journey into the undiscovered land unaided and 
alone ; others have preceded him in the attempt, and have 
left the impressions of their footsteps on the virgin soil, which, 
however faint and oncertain, serve nevertheless as guides to 
sabsequent explorers. 



7^ Theory of Terminal Fructification in the Simple Plant, 
of Ovules and Pollen, and of Spores. By Dr Macvicar, 
Moffat.* 

It is generally admitted, and indeed is obvious to every ob- 
server, that symmetry prevails to a great extent in the forms 
at once of the mineral, the vegetable, and the animal king- 
dom. Nay, it manifests itself most beautifully in the forms 
and orbits of the heavenly bodies, and in the phenomena of 
light and colours ; and in a word, symmetry, makes its appa- 
rition, more or less, everywhere. But to this, it must be con- 
fessed, that there sometimes seem at least to be remarkable 
exoeptions, and that, too, where one would naturally ex- 
pect symmetry most to prevail. Of these one of the most 
striking is this, that in a simple plant, a plant with a single 
axis, the fructification is always terminal, bo that, morpho- 
logically viewed, the fully developed plant presents its axis to 
OB as terminated by the ugly root at one extremity, or pole, 
and by the beautiful infloreaoenoe at the other — an arrange- 
ment in which all symmetry seems set at defiance. Now, 
why is this ? Why are the flower and fruit always produced 
at the upper extremity of the stem, a position which (besides 
its disregard of symmetry) can be reached only after the 
* IU»d b«for« thi Botanical Sodatr, 13(b Dacemlwr 1S60. 
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plaot hM aorvived all accidents till near the close of life, toA 
▼hen one voald enppose that its rital energy mnst be neari; 
ezhanated, and the plant oonseqnentl; little fitted for aeeom- 
plishing this, which ie nerertbeleBS the moat critical and Hie 
most important function of animated nature 1 

The only explanation which I hare seen of thia phemv 
menoD, and others of a similar natare, consists in references 
to the condition of vegetable life at different periods of growtii, 
these being again referred to the season of the year, or some 
external iDfluence. But it is precisely the condition of vege- 
table life at different periods of growth which is wanted to be 
ezpluned. Life, at every epoch in the development of the 
plant, is no doubt always co-ordinate with the work which 
it has to do at the time, alway adequate to accomplish the 
development proper to that epoch, if the environments of the 
plant fulfil their part. But this fact does not explain why the 
development of the plant is what it is, and not otherwise- 
The insufficiency of such a view, as also its plausibility, is, I 
think, well shown by the point in hand. 

The terminal position of the fructification, it is said, is owing 
to the exhaustion of the vital energy of the plant, and the flower 
is, notwithstanding its beanty, the expression of exhausted 
energy. And in favour of this view it is, moreover, argued, 
with seeming cogency, that when the branch of a fruit-tree is 
injured, or a plant made to grow in a poor soil, it gives Sower 
buds, whereas if it had been left free from injury, or had 
been grown in a rich soil, it would have given leaf buds only- 
And the entire explanation is closed by an appeal to what is 
indeed a beautiful provision in the economy of nature, vii-, 
that when the life of the individual is in danger, an effort is 
made to develop the reproductive apparatus, so as to secure 
the life of the species, should the individual perish. Now, 
such an explanation seems to have everything in its faronr. 
At first sight it seems wholly satisfactory. But it is only at 
first sight. Many things soon present themselves which are 
against it. Thus in the higher regions of the animal king- 
dom, those which are analogons to the region of flowering 
plants in the vegetable kingdom, it ie found that the repro- 
dactive apparatus attaches to the period of highest physical 
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power and earliest maturity of form. In all the more pei^ 
feet animals, the appearance of the reprodnctiTe organs in 
force rather anticipates the epoch of the complete develop- 
ment of the individa&l fonn than lags behind it till the dose 
of life, when the vital energy is expiring, as it is said to do 
in reference to flowering plants. And this, too, although the 
organs of reprodaction in animals are of very hnmble preten- 
sions compared with many of their other organs, and such that 
it seems as if they might easily be developed at any time, 
however late in life, while those of plants, on the other hand— 
their blossoms — are so elaborate and beautiful, that they are 
judged by every unsophisticated observer to be the most ex- 
quisite products of vegetable nature, and certainly everything 
about them points to the inference that, instead of being pro- 
ducts of an exhausted system, vegetation culminates towards 
their production, and bestows its highest energies in their 
development. It is, indeed, tme that in many of the lower 
animals (as is familiarly exhibited by the silkworm, for in- 
stance), the reproductive power does not appear until the 
individual has gone through all the phases of its eziat«noe, 
and, as may be said, has nothing else left for it to do but to 
die. But it were more cogent in this case to say that the 
reproductive apparatus does not make its appearance till the 
moth appears, because it is necessary that the individual 
should complete its metamorphoses, and attain its full de- 
velopment, before it is allowed to proceed to the formation of 
emloyos, whose part is to develop and reproduce all these 
metamorphoses. That the appearance of the reproductive 
apparatus at the time referred to cannot be ascribed to ex- 
hausted life, is clearly proved by this, that if that apparatus 
be not allowed to discharge its function, the life of the indi- 
vidual will be indefinitely postponed — postponed till the 
ungenial ^influence of external agencies force it to die. In 
' such cases, in fact, as in all others of the same order, it were 
nearer the truth to say that the highest flow of life and of 
the organism is bestowed in developing the reproductive ap- 
paratus, and that in this apparatus vital energy is in a peculiar 
manner stored up, rather than to regard the development of that 
apparatus as ut evidence and a product of exhausted energy. 
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As to the beautiful fact inroked above to Bahction the 
tbeorj of exbauBtioB — viz., that injury or deficient nourish- 
ment tenda, in vegetable nature, to give flover-buda instead 
of Uaf-bude — this fact, vben edentifically interpreted, merely 
affirma that when a plant or tree is hurt or starved where it is 
now growing, so that it would be improvident to increase its 
bulk in that place, the bads, which, had the plant been in 
health, and in a rich soil, would have given indefinite 
branches, or an extenaion of the individual (for a leaf-tmd is 
an indefinite branch-bud), are so modified aa to bring the 
branchea to a close ; for auch ia the undoubted funcldon of 
fiower-hud: In other words, the formation of fiower-bods 
instead of leaf-buds, in the circumstances described, only shows 
that the circumstances of injury and starvation are met, on the 
part of the vegetable economy, by an arrest of the individaal 
thuB exposed to hurt and hunger. That this arrest should 
secure also the development of that apparatua by which the in- 
dividual plant may change its locality, or, as is commonly said, 
by which a future individual may be provided, and the species 
preserved, and the end of locomotion attained where the 
faculty is not bestowed by the gift of limbs, is indeed an ex- 
ample of that wisdom and goodness which underlie all nature, 
and bespeak its origin ; but that wisdom is never manifested 
in resorting to expedients to prevent worse, as we, through 
our weakness, are so often obliged to do. In Nature, all is 
manifestation of Divine law, not only in its final, but also in 
its formal and its physical cause. Let it be granted that, t« 
account for the appearance of the reproductive organs in plants 
when their life is threatened or nearly over, the final cause 
has been rightly assigned when it has been shown that, by 
this arrangement, the race Is saved when the individual 
perishes, still the formal, the physical cause remuna to be 
discovered. The doctrine of exhaustion will not do. 

I now proceed to give another explanation, which to me at 
least seems satisfactory, because it both accounts for the ter- 
minal inflorescence, and refers this phenomenon to s general 
law, a law of acknowledged dominion in Nature, and in fact 
the foster-mother of her whole economy, and of the entire 
life and development of the plant. I am bent on showing that 
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a terminal position in the fructification of a aimple plant 
ensts not in contradiction but in fulfilment of that grand 
moiphological law, with the statement of which thie comma- 
nication opened, and which has been already admitted as 
paramount in scientific botaoj. I maintain, that in a plant with 
a simple azis, the fructificataon is the last and the uppermost 
part to appear on that axia, because the grand law of symmetry 
requites that it should be so. 

And here it is necessary for ns to make some remarks npon 
the properties of natural axes and their structure ; for the plant 
18 an axis with its appendages ; this is its authorised definition, 
and that not in a merely geometrical, but in a physical, a dy- 
namical sense. M. Augoste St Hilaire closes the first para- 
graph of his truly philosophical " Morphologie Y^g^tal" with 
Una remark, *■ Nous congeTOns done, d^s le premier instant 
que le v^tal eoumia St one sorte de polarity, se compose de 
dextz syet^mest I'une descendant on souterrain, I'autre a^rien 
oo ascendant." The definition of a plant as an axia with its 
appendages, is in fact a very happy one ; for the term " axis" 
in physics is a very comprehensire one, and may be extended 
with much advantage to natural history. If it be asked, what 
is meant by axis in this large sense, it may be said that it is 
that eminent region in the indiTidualised object, whether 
magnet, galvanic apparatus, crystal, plant, or animal, to which 
the other parts are naturally referred in morphological pro- 
jection, and of which the most highly endowed parts are the 
two ends or poles, which are always either homologous 
or antilogous in their modes of action, and such that the 
axis as to form may be said to be homopolar or heteropolar. 
As an illustration of the former sort, the homopolar axis, a 
crystal of common quartz may be instanced, which, when 
complete, usually consists of a six-sided prism, terminated at 
each end by a six-sided pyramid, both pyramids being similar 
to each other. And to produce such crystals, whose axes have 
poles similar and symmeMcal, is obviously the end and aim 
of crystalline nature. Sometimes, however, the two poles of a 
crystal are dissimilar to each other, as in tourmaline, Sx. Now 
the latter have heteropolar axes, and in reference to such it is 
well known that their poles may often be made to display powers 
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and actinties which cannot be awoke in Bymmetricat eryttels. 
And of these powers and activities it is to 1>e remarked that 
the; are complementary or consecatiTe to each other, that is, 
they tend in the same direction, so that what mores in at one 
pole mores out at the other, what enters or is attracted by 
one pole is sent away in the same direction or repelled by the 
other. And it were easy to show that this implies that het^o- 
polar axes, if within the sphere of each other's action, cannot 
be permanent in nature. Bat they must be abundant. Thus, 
in consequence of the opposing directions of gravity acting 
from beneath, and of light and heat acting from abore, while 
electric currents are circulating rariously on the earth's crust, 
a homopolaT) a perfectly symmetrical axis, can seldom be 
reached. And when, as in the case of plants, die axis is 
slowly dereloped by the accretion of fluid particles under 
very dissimilar conditions of existence at the two poles, per- 
fect similarity in both poles is plainly not to he looked for. 
In order to this, a greater degree of homogeneity, boUi in the 
material and the environments of the axis, would be required. 
Eren crystals, if they be implanted, have poles which are 
entirely dissimilar. It is only when they are imbedded or 
suspended in a uniform medium that an identity in their 
poles is attuned. This identity, however, in reference to 
every axis, we are to regard as the limit which nature aims 
at ; and every axis, as soon as it has made the nearest ap- 
proach to similarity in its two poles which is posmble in the 
conditions of its existence, has completed the cycle of .its 
activities. 

The mode in which this is accomplished may be con- 
ceived by taking in illustration an artificial axis with whose 
intimate structure we are acquainted, as for instance a sand- 
glass, one of its ends filled with a fluid of one density, its 
other with a fluid of another density — syrup and water, or 
carbonic acid and commw air, or the like. Thos formed 
and filled, such a piece of apparatus represents a hetero- 
polar axis, one-half or pole syrup, the other water, or one car- 
bonic acid, the other common air. £ut leave it to itself a 
little, the coarse of nature begins to take efiect upon it ; par- 
ticles of the matter constituting the one pole begin to leave 
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that region, and to pass into the other pole, and so on, though 
with decreaaing rapidity, until both poles are asaimilated to 
each other, and the symmetry of every morsel and group of 
moleonles throughont the whole is complete. Sut this limit 
attained, all action ceases. In this case the material of 
which the axis consists being fluid, we obtain no information 
as to the ultimate forms which both poles would otherwise 
aasnme. But we may yet once more repeat that the limit is 
identity in both (which, however, it might be shown, coiild only 
be realized when the axis was resolved into a sphere)- With 
regard to the plant-axis, its construction receives but little 
illustration from the apparatus which has been imagined, and 
which is indeed very rude and vague for any purpose. Though 
the plant-axis is, like it, the product of fluids which are dis- 
similar to each other, and which 3ow in opposite directions, yet 
they are not, like it, supplied in limited quantity ; they are also 
very dissimilar ; and altogether, Dotwithstanding the abstract 
demands of the law of aymmebry, we can only expect that the 
aerial part or pole of the plant-axle, and the terrene part or 
pole, shall continne to be permanently disaimilar to each other. 
But if so, the growth and development of the plant, both up- 
wards and downwards, is secured, so far as the typical form of 
the species will permit ; for it is upon the existence and main- 
tenance of this dissimilarity that growth and development, 
and indeed all vital action, depend. 

Let as not conclude, however, that these two parts, the terrene 
and the aerial, are more dissimilar than they really are. Let 
us see to what extent symmetry or similarity is ultimately estab- 
lished between them. In this way we shall reach the theory of 
the terminal fmctification in a simple plant, and much besides. 
Taking the case, then, of a fully developed, simple, though 
typical plant, and regarding it as an organism which is ap- 
pointed to grow between the earth and the air, and by material 
supplied by both, so as to unite, as far as possible, these dis- 
similar elements on their mutual confines,* let us examine it 
in reference to the general structure of its opposite regions, 
and their relations to each other in point of symmetry and 

* S«fl an >rticl« by th* aiithor, on " Vegstabla HoTphology," In th« preccd- 
inK nnnilm of thli Joorn*!. 
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similarity, the grand end of natural development, the first 
consideration in general morphology. And let us first direct 
our attention to the terrene pole or part, and that in ntu, in 
the soil where it has grown, and with which, while alire it- 
self, it is Tirtiially, if not org&nicallj, connected. Here, then, 
we find a root, and in the earth around that root a mpply of 
free or discrete particles of unknown structure, but of such a 
nature that they tend to enter the plant, to become part and 
parcel of it, and to minister to its derelopment. The root we 
also find to be famished with organs or parts, adapted to 
receive or sack in those discrete particles, these organs or 
parts at the same time taking the lead in forming the root, 
and therefore in fixing the plant, and in difPueing the concreted 
air-particles of which a plant mainly consista in the earth. 
These receiving, absorptive, root- terminating, and root- forming 
parts or organs, have been named apongiolea. Some vege- 
table anatomists have treated them with high consideration 
as individualised organs on the roots ; while others have shown 
a disposition to neglect them altogether. It is certain, how- 
e ver, that they ongh t nut to be neglected, becaase it is on their 
presence and action that the typical plant mainly depends for 
its life and development. And though we may regard the 
tpongioles as nothing else but the advancing parts of rootlets 
immediately behind their tips, yet their cellular texture, their 
absorptive power, and their annual character and relationship 
to the leaves as their product, stamp them as a special appara- 
tus of great interest and importance. They may, at all events, 
be described in such terms as the following ; — SpongioUt are 
productions of the lower extremity of a plant, developed and 
nourished by the rootlets on which they appear — that is 
(adopting language already in use, in reference to a case 
which will be presently shown to be analogous), spongioles have 
the fibrils which they terminate as their funiculi. They are 
also cellular bodies, eminently absorptive of certain discrete 
particles, which are presented to them in the medium around, 
and that for the purpose of the further organisation, the 
future growth and development, of the plant which they ter- 
minate beneath. With regard to the form of the root, or ter* 
rene pole of the pl%nt axis, it displays, as might he expected, 
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ft very defective symmetry, partly because it ie developed iu 
seclasion from the light, irhich is the grand aymmetrising 
agent in nature, and partly because it has to form itself in a 
dense and irregularly resisting medium, through which it 
must press onwards in those directions where it meets with 
least resistance, whether the; be symmetrically related to each 
other or not. Still, with regard to the symmetry of roots, it 
has been noted by botanists that there are two principal 
classes of forma, and these (if, as is neoessarjr when their 
forms are to be criticised, we limit their sphere by some de- 
finite periphery — as, for instance, that of a flowerpot) are 
such, that the one class is accurately described as centra/, 
and the other as parietal. The root in one class, in fact, 
shows a tendency to maintain its unity and form as far as 
possible, a simple continuation of the aerial axis. It forma 
a tap-root, the radix stirpala, and is properly designated as 
central. In other species, on the other band, the root soon 
becomes multiple, and parte from the line of the axis as soon 
as it is underground. It tends to spread and radiate while it 
seeks downwards, and thus to line the walls of the containing 
vessel. It forma the radix multieeps, or compoHla, and may 
be jnsti; conceived as parietal. 

Now, such being the termination of the terrene part of the 
plant-axis — such the structure and function of the nether pole, 
the law of symmetry calls upon us to expect that the growth 
of the upper part of the plant, the aerial pole, will culminate 
towards thedevelopment of an organism of the same order. In 
media so dissimilar, both in mechanical condition and chemical 
compositioa, as the earth and the air, in which the terrene and 
the aerial parts of the plant are respectively developed, we are 
not indeed to look for a mere repetition of parts similar in 
form, but we are called upon to look for deep-seated resem- 
blances between them. And accordingly, on the aerial sum- 
mit of the plant-axis, when it has attained its full develop- 
ment, what do we find bat certain cellular absorptive parts or 
organs terminating that axis, nay, usually seeking downwards, 
and ultimately destined for entering the earth, thus bent on 
imitating those on the lower end of the plant-axia which are 
in the earth already 1 Such are the ovules ! That they repeat 



1*2 Dr Macvicar on the Theory of 

the Bpongtoles is clear. They are developed as the termi- 
uationB of certain filamentary prolongationa or fibrila of the 
upper extremity of the axis by which they are nourished, just 
as the spongioles are by the fibrils of the root which they ter- 
minate. Moreover, these noarishing fibrils (or placenta and 
funiculi, aa they are here designated) are already classified as 
central or parietal, as we have found that the fibrila of roots 
might justly be. 

But what invests the ovule-papilla, when compared with the 
spongiole-papilla, with chief interest, and invests our theory 
with importance, is the relation of both with regard to the 
function of absorption. That the ovule is no less truly an ab- 
sorptive organ than the spongiole, is clearly proved, not only 
by the way in which it is speedily clothed by integumeatB, 
but by the urgency with which the pollen seeks to it and 
penetrates it. And this wonderful function, which is other- 
wise quite a mystery, our theory fully explains. 

Nor is this all. Our theory also explains why the parts of 
the inflorescence generally, and the ovule when it has accom- 
plished its function as an absorptive organ, and is matured as 
a seed, are thrown off from the parent plant. Thus, in conse- 
quence of conditions of existence which have been stated, the 
aerial and the terrene poles of the plant-axis must always he 
unlike each other. The plant-axis must be a beteropolar axis, 
and the action of the two poles antilogous, like those of a mag- 
net or a crystal of tourmaline. If one pole be generally attrac- 
tive, the other must be generally repulsive. Now, the (erreDe 
pole, the root, is generally attractive. The plant grows mainly 
by the entrance into the root and the ascent of nutrltiooB 
particles found in the surrounding soil. The corresponding 
pole, therefore, tbe aerial part of the plant generally, must be 
repulsive of the matter thus acquired ; it must tend to detach, 
discharge, scatter, now pollen, now petals, now foliage, now 
fruits. As to the last, inasmuch as they contain matured 
ovules, which are the representatives of the spongioles, which 
are terrene organs, producers of roots, so are they the last to 
be discharged and dissipated, which, when they are, their ovules 
seek the earth, and in due time produce roots themselves, and 
whatever else follows thereafter. 
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Botanists hitherto have indeed been generallj contented to 
regard the ovules merelj as buds ; and, no doubt, this is true, 
so far aa it goes- Bat it goes only a yer; short way to explain 
the peculiar character and functions of ovules. The fact is, 
that everything that ia capable of development maybe said to 
be a bad. Thus, a spongiole is a rootlet-bud. And if it be 
true that ovules sometimes give leaves like true buds, so also 
do spongioles, as shown in the experiments of Duhamel, and 
as happens sometimes in the course of nature. But the 
theory thai the ovule is merely a bud is quite inadequate. 
Buds are not naked homogeneous absorptive organs, as ovules 
are. Bods are not dependent for their development on an 
organ absorbed into them from without, as ovules are. The 
connection of buds with the parts which produce them is nor- 
mally permanent, that of ovules is normally temporary. Buds 
normally tend upwards, ovules generally downwards. As well 
may any little concretion of cellular tissue all over the plant 
be called a bud, for any such eddy of the organism may, under 
the requisite conditions, develop like a bud. The bud theory 
of ovules must therefore be admitted to be inadequate. 

But is the apparition of absorptive organs on the aerial pole 
of the plant-axis. Is the absorptive character of ovules, merely 
a homage to the law of symmetry t That absorptive organs 
on the terrene pole are of essential service, we have fully seen. 
And it were therefore not an unauthorised notion to affirm that 
the repetition of them on the other pole is merely as a product 
of the law of symmetry, though they were not of any special use 
there. The philosophic naturalist must always hold himself 
ready to admit the dominion of general laws, given for the 
good and the grandeur of the whole, however seemingly useless 
or even cumbrous their products may be to an individual here 
or there. In this case, however, we are not required to do 
this homage to the supremacy of law. We are invited, on the 
other hand, to observe one of those beautiful adaptations of 
structure and transformations of function appointed to meet 
changes in the conditions of existence, to which the exuberant 
variety of nature is owing. 

The law of symmetry, the principle of repetition, reproduc- 
tion, rejaveaesoence, baa been carried farther than merely to 
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give abeorptire papillae above ground termin&tiQg placents 
and funiculi, to represent the absorptive papillie termiaatiDg 
rootlets ; and in being carried farther, it has rendered organs 
which would otherwise have been merely homologous, emi- 
nently useful also. 

Thus we found that the very first condition of the existence 
and development of the typical plant ig, that there should be 
supplied in the surrounding medium, the earth, and be bronght 
into contact with the absorptive organs of the root, certain 
minute discrete particles, indiscernible from the dost among 
which they are mingled, but of such & nature, that they ofier 
themselves to the spongioles for absorption, and being ab- 
sorbed, minister to the existence of the individual plant which 
absorbs them ; so that, if the earth were transparent as the 
air is, while those nutritive particles were opaque, what we 
shoold see around the root of a growing plant would be a mist, 
a cloud, a maze, a dance (if the medium admitted of their &ee 
motion), of little particles of a peculiar and to the existing 
plant of a most serviceable kind. Now, nothing short of a 
very wonderful repetition of this environment of the root, 
the terrene pole of the plant, this environment which imparts 
to the plant its standing in nature, and indeed secures to it its 
name of plant, the law of symmetry enables the aerial pole of 
the plant-axis to accomplish likewise, and thereby to provide 
for the existence of a future plant. As the plant begins its 
life in the dust of the earth, and has for its first and lowest 
function to absorb and take it in, so has it for its last and 
highest function to form dust, and to give it off into the air 
The poles of the plant-axis being heterologous, the motions be- 
lon^Dg to them must be consecutive : if the one take in, the 
other must give off. In wheat-fields at snnrise, in genial 
climates, the ears when in flower are wrapt in a stratum of 
dust to which tbey themselves give birth. A shower of rain 
falling through a pine forest in flower brings down with it a 
shower of dust, which afterwards lies on the ground like 
flowers of sulphar. Let a branch, when in flower, of the com- 
mon yew orsavin be shaken, it is forthwith wholly wrapt in a 
cloud of seeming smoke. The white of the lily is soiled by 
the coloured dust which the flower itself produces — so abundant 
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is the qaEnlJt; of discrete particles vhich the plant, as its ulti- 
Bate fnuction, produces and gives off into the ambient mediam. 
If then the earth were as transparent as the air, and the nn- 
britions pfu-ticles around the roots of plants as opaque as pollen, 
what we ahoold see around the poles of the plant-axis, both 
terreue and aerial, when that plant-axis is full; developed, 
would be a system of discrete particles offering themselves 
at both extremes for absorption to the absorptive organs, bj 
which both poles of the plant-axis are terminated. The law 
of symmetry ia not, like the botanist, content with the plant in 
a herbariam. It looks upon it in titu, and as a part of nature. 
It does not exhaust itself in producing ovules in the flower to 
represent spongioles in the root. It recognises the nutritive 
particles around the root as already belonging to the plant ; 
and, as a representation and repetition of these particles, it calls 
for the pollen around the ovules. Or, stating its function more 
generally, it recognises the fact, that the matter in most im- 
mediate relation with the plant at its lowest part is in a dis- 
crete or disintegrated state, and it makes it to be the function 
of the highest part of the plant, in like manner, to produce dis- 
crete particles also. 

Hence, also, the reason why the parts in most immediate 
connection with the dust-producing receptacles of the plant, 
the filaments terminated by the anthers, are usually filamen- 
tary in form. Both the filaments and the funiculi repeat and 
represent branchlets and rootlets. 

But if this be the true morphology of the ovules and the 
pollen, if they be the product of a morphological law which 
has been affirmed to be co-extensive with the cosmos itself, 
uid, under Qod, the costnotectonic law, ought not similar phe- 
nomena to be found in a wider sphere than that of flowering 
plants merely! ought not traces at least of analogous facta to 
be found tbronghoat the whole vegetable kingdom 1 The legi- 
timacy of this qneatioa cannot be denied ; and reason looks 
for an answer in the affirmative. Nor do we look in vain. We 
find, in fact, that the production of discrete particles, particles 
poMecsing a distinct individuality, is a function, and that the 
Uat and highest, of all the vegetable tribes which constitute 
die vegetable kingdom. Only, as these tribes beoome more 
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simple in their organieation and are more imperfectly devel- 
oped, we find, aa we should expect, that the two, pollen and 
ornles, are represented b; ooe sort of discrete particles, pos- 
seseing in itself more or less the virtue of both. Nay, we find 
that such particles are produced in such quantitiee, even very 
low down in the vegetable scale, aa still to render the term dost 
applicable to them. Thus, let a bed of mould-plant, for in- 
stance, the growth of a few days on the surface of a sancer 
of stale paste, be agitated, and forthwith, like the yew-tree of 
a thousand years, it is wrapt in a cloud of dust formed by 
itself, and that as its highest vital function. And, not to re- 
fer to the puff-ball and other fungi, look to the unchangiiig 
lichen, which seems the accomplice of the rock it grows apon. 
Its atony crust is covered with duet; and with duBt also its 
apothecia are well stored. That eimilar dust is also prodaced 
abundantly in special receptacles by ferns and rooseea, is too 
well known to require to be stated. And, in fine, all the 
simple growths of water also, all algte, produce discrete par- 
ticles, spores and sporangia, in abundance. Sometimes, in- 
deed, they consist of them almost entirely. 

But here it may be said, with seeming cogency, that our ar- 
gument goes too far. With regard to the lichen-crust, or the 
moss-tuft growing on the arid rock, or the green stratum 
covering the wet stone, it may be said that there are no dis- 
crete nutritious particles, no mould among their roots, which 
the dust they produce can repeat and represent. Now. let 
that be granted. The difficulty only evolves the riches of the 
law of symmetry, and presents to us a new beauty in the 
economy of nature. It leads us to regard these rock-plants 
as rooted in the air, which, inasmuch as it consists, as well 
as the earth, of discrete particles, some of them nutritious, 
calls for discrete particles as a product of those parts of air- 
plants in most immediate relations with their other pole, that 
is, those parts by which they adhere to the rock and hold their 
place in nature. Accordingly, it is to be expected that, by 
invoking the aid of the weather, these plants too shall develop 
discrete particles in the rock around them, that is, they shall 
disintegrate the rock they grow upon and produce soil, so ^at, 
instead of contradicting the law of aseimilatioD and symmetary, 
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and in virtue of the inrerted position, as it were, in which they 
grow, they should beautifully provide a bed io which plants of 
a higher order may grow — pl&nta which are more efficient than 
they for restoring the parity of the atmosphere, while at the 
Bune time they afford more sostenanee to the animals which 
impair that purity. Now, that lichens and mosses do accomplish 
a disintegrating effect upon rocks, and produce soil fit for the 
growth of better plants, has long been well known, and the 
beneficent effects of snoh disinCegration in the economy of the 
world has often been pointed out. But, hitherto, in attempt- 
ing to account for it, no more has been possible than to regard 
it as a felicitous accident in nature, or as a special benevolent 
institution of the Creator standing by itself, and wrought out 
otherwise than by law, and therefore, though expressive of the 
IMvine goodness, yet silent as to His wisdom. For wisdom 
demands that everything which is to be done permanently 
as part in a system or economy, should be done by law, or 
according to law. There are some minds indeed who, as soon 
as they are brou^t to see that anything comes to pass ac- 
cording to law, forget, or even exclude, the idea of benevo- 
lent design, while yet the fact plainly proclaims benevolence 
as loodly as ever ; for it is itself unchanged in its effects, and 
is assaredly as good as ever. When referred to law, they sup- 
pose the phenomenon to be adequately accounted for. This 
done, they care for nothing more, and they will often hear of 
nothing more. But benevolence manifesting itself in law — 
goodness operating by law — is plainly the highest and best, 
the most trustworthy and divine, of all conceivable modes of 
benevolence. And when we have a general law, which in its 
abstract statement is purely a law of form or development of 
stability or periodicity, without any reference to sensibility in 
it at all, and which is in fact perfectly inexorable, yet which 
is at the same time such, that wherever it rules it proclaims 
and establishes order and beauty, utility and enjoyment, we 
hare in snch a law all that we can conceive as most Bxcelient 
and most suitable to the Divine procedure in creation. We 
see Supreme Intelligence, by one all-embracing glance followed 
by one aot of volition, concerting by one thonght thousands 
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upon tliiouaauds of benevolent designs, and bj one tooch pro- 
viding fer the realisation of them all. 

But to return to the pollen and the ovnles of flowering plants, 
which led us to this pleasing digression, it follows from oar 
theory, that when viewed simply as a production of vegetable 
nature, pollen, as well as ovnles, belong to the same general 
category as the spores of the cryptogamia ; and both are, as it 
were, at once defective and over-developed one-sided spores. 
And hence we are led to expect that pollen is an organism, such 
that, when deposited in an appropriate medinm, it is capable of 
some sort of development. Nor does nature disappoint that 
expectation. It is now well known that the pollen, when placed 
in its appropriate bed, that is, on the stigma of the flower, and 
some^mes while still in its own lodge, or on the nectary or its 
neighboQjrhood, speedily enlarges and gives issue to a fungoid 
filament, which, when in a normal position, descends till it 
enters the mioropyle of the ovule, and is received into its 
nucleae. Whether the pollen, considered as an independent 
organism, be capable of forming spores, which shall, in tiieir 
turn, develop in the proper conditions of existence into fungi, is 
a question of a specific nature, which can only be determined 
by observation. And it certainly is worth inquiry, whether 
in this way many fungoid bodies, attaching to vegetable nature, 
and rising out of it, may not be, accounted for T 

It is certain, however, that while the pollen partakes so far 
of the nature of a spore, it differs essentially from it. It is 
only in reference to the external parts that a similarity can be 
maintained. The contents of pollen grains and spores are ma- 
terially different. And in the pollen, besides those globules of 
oil and grains of starch which are to be found, our theory leads 
us to believe in at least one element in each grain, which shall 
resume or represent, or, according to the conception of Leib- 
nitz, mirror, the aerial pole of the plant, the leaves and flower 
that produced it, with power, when supplied with adequate 
nutrition and the other conditions of growth, to develop into 
and to reproduce those leaves that flower. In the ovule, 
similarly, our theory leads ns to believe, that as it is the 
last product of the root and axial part of the plant, so will 
there be produced in the ovule at least one individualized body 
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mirroring the root tmd axis, and tending under growth to 
develop into root and azis. And tbns our theory identiSea 
itself so far vith the current doctrine of aperm-cell and germ- 
cell ; but irith this further Bpecification, that it regards the 
sperm-cell as the depository of the aerial organs of the plant, 
the germ-cell as that of the terrene organs and axis, yet with 
that interchange and harmony of featares which must arise 
from an unification of both, an<f from their mutual influence 
upon each other, and all OTer ; tor inasmnch aa those two ele- 
ments from pollen and ovule are disumilar and minute, and 
most probably purely molecular, they most, when they meet in 
Ute same field, unite together under the grand constitutive law 
of molecular action, and constitute a third body with new pro- 
perties. Still, though thus united, they must, like every binary 
combination of dissimilar elements, form an axis whose poles 
are dissimilar. The axis must therefore possess active polarity, 
each pole aiming at the assimilation of the other to itself as 
best it can. And therefore, so long as such assimilation is post* 
poned, growth and development will be insisted upon, provided 
nonrishment be supplied. Bnt such an axis as we have 
thus reached, consisting of two parts, one representing the 
aerial, and the other the terrene part of a plant, bent upon 
growth and development, and each influencing the other so as 
to maintain specific unity and individuality, answers to the 
conception of an embryo. How often our united elements, 
our elementary axis, may have to repeat itself, and how much 
to grow, before it become visible, even as germ-cell in anison 
with Bperm-cell,,not to speak of radicle, plumule, or cotyledon, 
I am altogether unable to conjecture. Animalcules, if they 
have good eyes, and their distance of distinct vision be less 
than ours in proportion as their size ie less, may possibly see 
an embryo in its first elements ; but to us, with all possible 
aid from every possible microscope, it must remain for ever 
" longe invisibilis." 

And here we may remark, ere we close.-that onr morpholo- 
^cal doctrine explains the institution of sex. Thus, supposing 
the higher order of organisms to throw ofi*, as their most highly 
elaborated or reproductive forms, nothing but perfect cells of 
the same kind, either all sperm-cells or all germ-cells, or any 
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other kictl of cells, if they vere ftll perfect a&d aimilar to each 
other, in that oMe, bo deretopAent conld eDBne. For all nor- 
mal derelopment ia evermore a moTemeDt from a lower to a 
higher order of form, while a perfect cell or hollow q)here, homo- 
geneoDs everywhere, is already in poseeseioh of the most per- 
fect form. It has attained the form of repose. No normal de- 
Telopmeot of it is posaible. A form may, iodeed, be truly Bphe- 
rical externally, uid yet be capable of development, provided it 
have a living interior, in which there are eyea or eddira, or con- 
tents of any kind, which are not themaelres c^ls complete ti\ 
round, and concentric with the outer cell ; and such I conceive 
to be the structure of apores, &c. Bat before perfect cells, de- 
signed to represent and reproduce a compound organism, «aa 
be enabled really to do so, they muat be elaborated and thrown 
off by that organism in sets, amounting at least to a couple, tite 
two members of which are in some important features diasimiiar 
to each other. Given such cells in couples, and presented to 
each other so that they may unite (and being diasimiiar, and 
yet nearly related, they cannot but tend to unite), and then 
food being supplied, there may be development similar and 
equal to that of the parent or parents. 



An Aecctmt of the Earthquake Shock in Cornwall on the 
13th January 1860, By Richard Edmonds.* 

Within a period of less than seven months ending with the 
day above mentioned, this county has been visited with four 
considerable earthquake shocks, each more alarming tban its 
predecessor, and the last as smart as any recorded here. The 
first two were not felt on dry land, but occasioned extraordi- 
nary agitations of the sea, which t very fully described at the 
last meeting of this Society, in a paper printed in the "Edin- 
burgh New Philosophical Journal " for July last ; since which 
I have seen Mr Mallet's fourth Report on the Facts and Theory 
of Earthquake Phenomena in the " Bribish Association Report" 
for 1858. In his first Report he ascribed auch agitations of 
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the ses, when unaccompftaied wJtit known earthquftkes, to Bub- 
marine landslq». In a paper read before this Society in 
1655, I showed t^at such an explanation was incapable of 
being reconciled with the facts. In his fourth Report, although 
he stiil iraaginCB a submarine landslip to be "a vera cauta," 
he asks, " is it the cause of any of these phemnneQa T I do 
not see how it can be eren a cause of any of those cnsUesa 
tide-like currents which charaeteriae t^ese agitations, and 
whi<^ oocopy generally from fire to tea minutes in each efflux, 
and the same length of time in each infiux. 

Since these extraordinary agitations of the sea on the 25th 
of June and the 4th of October 1859, on the sonth-westem 
ooaste of England, an earthquake ^ock on dry land was felt 
in most p&rta. of Cornwall, including Penzance and Ludgvan, 
cm Friday t^e 2l8t of October 1859, at 6-45 p.h., the weather 
thronghout the ieland having on that day become suddenly 
very cold and Ixnsterous, with furious hail-etorms. A similar 
and an equally sudden and remarkable change of weather 
thronghout Great Britain commenced on the 14th of Decem- 
ber following, when a wbitlwind of unusual character visited 
Uie neighbourhood of Penzance, and was succeeded on the 
following day by an earthquake shock in Yorkshire. An 
account of these phenomena I communicated to the Royal In- 
stitution of Cornwall, which was printed in the "Edinburgh 
New Philosophical Journal" for October last. 

On the 13th of January I860 (one lunation after the whirl- 
wind), an earthquake shock as smart as any here on reoord 
was felt at 10-30 p.m. (local time), through nearly the whole 
of CorDwall ^m the Land's End to Callington, and from the 
Idzard and Mevagissy to Newquay and Wadebridge ; and 
although its extent scarcely exceeded that of Slst of October 
1859, the persons who felt it were probably twenty times as 
many. Like that shock, too, it was followed by another about 
an hour afterwards ; in the former case at Truro, in the lat- 
ter at Liskeard. These second shocks may eerve to show why 
each of the two agitations of the eea above referred to was 
occasionally renewed before the disturbance wholly subsided. 

Hr Samuel Higgs, the aeeiatant-BGcretary of this Society, 
three days after the shock, addressed a printed circular to 
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most of the mine agents in Comw&ll, requesting to be informed 
(amongst other things) whether nny persons under ground at 
the time felt " any trembling or movement of the ground, or 
heard any particular noise ;" and if so, " the direction it came 
from ;" and from the replies he received, I hoped he woald 
himself have drawn up a report for this meeting. But as he 
preferred handing over the letters to me for that purpose, I 
will here quote all that is important in them. The facts un- 
connected with mines are derived from the newspapers, when 
no other source of information is mentioned. 

In the land's End district, the only places where the shock 
was felt, or the noise heard underground, are in the neigh- 
bourhood of St Ives. At St Ivea Consols Mine, " one of 
our agents, sitting In the account-house, heard a noise like a 
heavy train passing, and saw a tumbler of water on the table 
in a^tation, and two of our men underground. 130 fathoms 
from surface, heard a rumbling noise, and experienced a trem- 
bling sensation, and some of the shipping afloat felt as if they 
were going aground." At the Providence Mines, in the adjoin- 
ing parish of Leiant, there was heard at the sevens-five 
fathom level (which is nearly 126 fathoms from the surface) 
" a noise as though a kibble (an iron bucket) had fallen 
into a shaft, or a atuU (a wooden platform) had g^ven vsy, 
but no motion was felt in the rock. In none of the other 
mines of the Land's End district was any shock felt, or sound, 
heard, by persons underground; whereas on the surface, in 
almost every locality, both the shock and the sound were ob- 
served, and in some places the shock was very alarming. 
At Spearne Moor Mine, in St Just, the account-house "shook 
so as to cause the things on the mantelpiece to tingle" — 
" the account-houBe stands on the back of the lode on which 
the mine is worked." "At Balleswidden, the sound came 
from the south of east, and passed away to the north of west." 
" At Ding Dong they heard a noise and felt a slight vibration. 
The weather was thick and hazy, with very little wind." At St 
Ives some feJt their beds to rock, and the night was very dark. 
At Hayle, a great many persons who heard the sound con* 
eluded that a special railway train had passed at that unusual 
hour,and agatckeeper jumped outof bed supposing that the gate 
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lad been dashed to pieces b; some anezpected railway engiDe. 
The stoker on board H. M. ship " Sann," a flat-bottomed 
steamer then aground on the pier of Penzance, informed me 
that being below deck, he felt the ship to shake for aix or eight 
seconds, as does a bonse when a heavy carriage is rolling by 
it orer a paved road ; and at the same time he heard the chain- 
cables by which she was secured at her bows, making a noise 
as if they had been dashed up and down on the rocks, on 
which they were partly lying. In several houses in Penzance 
glasses struck against each other, and in one house the floor 
vibrated so much, that its occupant in terror caught at some 
support. The chief officer of the coast-guard, in his letter 
printed in the following " Cornish Telegraph," says, that at 
Mousehole the shock appeared to travel from S. to N., and was 
felt throughout the town. Those in bed felt as if on board a 
steamer in a heavy sea. The toilet table at which his daugh- 
ter was standing, appeared as if a person had taken it by one 
end and shaken it violently, and the various things on it posi- 
tively appeared to dance. She was much alarmed, but could 
not move, as the floor appeared to rise and fall under her feet. 
The sea was greatly agitated, and directly afterwards was a 
heavy squall of wind and rain. The shock was particularly 
violent at St Michael's Mount, where plaster fell from some 
of the houses, and at Trengwainton, where earthenware was 
thrown down; at the former place the granite protrudes 
tbrongh the slate ; at the latter, the granite again appears on 
the earface. Id the Scilly Isles no shock was felt, nor sound 
heard. 

Eastward of the liand's End district, and through the 
greatest part of Cornwall, the tremor and the noise were also 
very considerable. In Oarrick Eoad, in Falmouth Harbour, 
" the master of a barque at anchor was so alarmed by the 
sudden sharp movement of his vessel, that he jumped out of 
his sleeping berth to ascertain the cause. The noise was 
heard generally through Falmouth, and was like that produced 
by some heavily laden vehicle, with more or less intensity of 
vibration of windows, china and glass. Some felt their beds 
rock; and one person describes the eSect as that of an explo- 
sion, an undalating motion being distinctly felt on the ground- 
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floor ; and the door of an oven, whicli had been left open, being 
heard to fwing to and fro, cIoBing with a sharp noise." At 
Fenryn and Helaton the shock was alao very alarming. At 
Ponaanooth aome plaster vaB throvn down from a wall. At 
Dolcoath Mine the tremor was preceded and followed hj a 
mmhling noiae, and miners there heard the aonnd 260 fathoms 
beneath the anrfaoe. At North Wheal Croftj, " the men, at 
170 faUioma from the surface, heard an unnBoal mtnbling 
noise." Atliedmth it was felt andergronnd at various depths, 
from 10 to 190 fathoms, and appeared to proceed from S.Kby 
E., uid to be moring towards the opposite points ; many there, 
and at Monnt Hawk, in St Agnes, " were ao moch alarmed, 
as to leave their beds in a state of bewilderment." In the 
United Mines, Gwennap, it was felt at the 208 fathoms level. 
It was also felt underground at Polberro Mine, near Par. 
But in moat of the mines of Cornwall it was felt on the sor- 
face. At Oreat Busy, Chacewater, says the agent, " I heard 
a rumbling noise, which I thonght to be the night-agent draw- 
ing some of the fumitare on the wood floor of the c£4)tiun'8 
changing-room. In two seconds I felt the counting-hooae 
Tibrate for ten seconds ; after that, I thought one of the 
boilers had bnrst, but on looking to the engines I found all 
right ; consequently, I supposed it to be the shock of an earth- 
quake, or some awful crush below ground. At the western 
engine, one of the agents on the boiler top thought aome- 
thing was wrong with the boilers ; my attention was called to 
them, and I found all was right. About thirty minutes after- 
wards several of the people from that district came to the 
engine-house, with every expectation of an explosion having 
occtured, each expecting something fatal, as the furniture had 
a moat dreadful shake. It appeared to us the sound and 
shaking came from the west, and lasted ten or twelve seconds." 
At Truro, it commenced with a loud rumbling noise, like that 
of a heavy waggon over rough pavement ; this lasted two or 
three seconds, and was followed by a loud dull thump or shock, 
like a hurst of deadened thunder, causing houaes to shake and 
glasses, &c., to dance and jingle in a startling manner; muiy 
in bed were so alarmed as to jump out. At 8t Dennis, *'the 
chairs, the table (with a supper party aronnd it), Ae plates 
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and dishes on the dresser trembled, and the bells tinkled, — 
the watch-dog beg&n to howl, — the sound died away gradually 
»s it came, — the night was dark, with frequent smart showers, — 
wind from W-S-W., blowing at times in strong and fitful 
gusta. At Bodmin, a person sprang out of bed, supposing that 
the back wall of his house had fallen, and some miners in a 
neighbouring mine thought the mine was crashing together. 

The agent of Trelawny Mine, in Menheniot, near Liskeard, 
states in reply to Mr Higgs, that nothing unusual wm noticed 
by the miners underground, but iu Liskeard and its neighbour- 
hood the shock was very smart. Hia wife, as she lay in bed, 
heard an awful rumble, and the bedroom furniture at once 
partook of the oscillatory motion. One of the miners says he 
was literally turned from his side over on his face, as he lay 
in bed. Two others, returning from work, on hearing the noise, 
thought it proceeded from a railway train. In the village of 
Factory two or three pieces of earthenware fell from a dresser. 
A woman living close to the mine, being then in bed, thought 
some one under it was shaking it violently. The shock was 
felt also in Callington, eight miles east of Liskeard, and near 
the eastern boundary of Cornwall. The same letter states, 
that, about an hour after this shock, a second shock was felt in 
the writer's house by his brother, whilst sitting reading. 

The barometer on the day of the shock was 30-210 at Pen- 
zance, and 30-187 at Kew, being in each case higher than for 
two days before, and two days after. Thti thermometer that 
night was 32-2 at Kew, and lower than for some days before, 
and three days after ; whilst at Penzance it was 48-5, and 
higher than for twelve days before and a hundred days after. 

I am not aware that any extraordinary agitation of the sea 
accompanied either of the shocks above described ; and if it be 
asked why, when a shock is felt along an extensive line of sea- 
coaat, it is not generally accompanied with an extraordinary 
a^tation of the sea on such coast, it might bo replied, that such 
aviations of the sea are nsually occasioned by vertical sub- 
marine earth-shocks, whilst shocks felt on dry land are gene- 
rally horizontal, or nearly bo. 
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On a New Pakeozoic Oroup of EchinoiUrmata. By Professor 
Wttillb Thomson, LL.D., F.R.S.E., F.G.S., &o. (Plites 
IIL and IV.) 

Edward Forbes pointed ont many jears ago, the BingolH 
analog; which exists between the general laws regalating the 
distribution of liring beings in space and in time. In the 
older tertiaries, most of the species are " representative" of 
liring forms, not identical with them. In the Mesozoic forma- 
tions, all the species, with the exception of some mioroscopic 
forms, are extinct, and most of the genera, and many even of 
th& families and orders, are " representative." In the Paln- 
ozoio fossilifereus beds, those remote islands in the sea of 
time, examples of living genera are so exceptional, that we 
look with suspicion at mere external resemblances, and sus- 
pect that there may have been differences in the soft parts of 
the PalaeoKoic Trochi, Ohemnitzin, Avioals, &c., which may 
hare alienated them from tiieir modem congeners. Throngh- 
out the whole geological series the classes remain permanent; 
bat we need only recall the Palfeozoie Trilohites u)d Enrypteri, 
Cystideans, Blastoids, and Palcechini, Graptolites and mgoae 
Corals, to be aware that the families and orders diverge far 
and widely from those of modem times. So widely do they 
diffbr, as to render it highly probable that a Palseosoic group, 
however closely it may resemble a recent one in general fea- 
tures, may be found, on closer examination, to present distinc- 
tive characters, sufficiently salient to necessitate its separation 
from its modem represeDtative group. In pal»ontological 
research, wfl are little inclined to follow this somewhat trite 
observation to its logical conolnsion. When we meet wiUi 
an onknown gronp, even among the Silurians, it is oa\j as a 
last resource that we admit the possibility of its belonging to 
a representative family. To attempt, in the first place, by 
every legitimate means, to force a new fossil group into some 
known recent order, may probably he the course most likely 
to lead to a thorough sifting and appreciation of its distinctive 
characters; bat should this method fail, I think we may con- 
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sider ourselves at liberty to cast about for a hiatus In the 
known zoological scale, which it maj help to fill. 

In the "Annals andMagasine of MatoralHistory'' for NoTem- 
ber 1857, Mr Salter briefly described a remarkable series of 
star-fiahes, chiefly from the Lower Lndlow flags of Leintwar- 
dine. Some of these in external appearance closely approached 
the recent Asteriadee; while others, in form and habit, seemed 
almost the connterpart of the modem brittle- stars. A snbse- 
qoent examination of a more extensive and more perfect series 
of specimens appears to indicate the propriety of grouping all 
the described Silurian star-fishes, with the exception of the 
genus Palraodificus (Salter), into one, or pwhape into two dis- 
tinct families, allied to the Asterids, but differing in essential 
charaetera from all known recent forms. 

A few months ago I detected in a large series of Leintwardine 
fosails, chiefly Btar-fishes, which I had procured through Mr 
Meredith, a moat intelligent local collector, several forms 
which, at a first glance, one would have placed without hesi- 
tation among the Echinidfe; spherical bodies, with distinct 
ambnlacra stretching from pole to pole, and a strong "lantern" 
of conical jaws. The whole group of Lower Ludlow Echino- 
derms is certainly singularly rejH^sentative of modem forma. 
A drawer of the soft shaly flags, with Paieeaster, F^otaster, and 
Eohinocystites, might almost pass for one of a Fost-Fleistocene 
hardened clay, with impressions of Uraster, Ophioooma, and 
£chinu8. As in the case of the star-fishes, however, this close 
analogy between £chinooystites and Echinus, is more apparent 
than real. I shall point out in the sequel some important 
characters in this singular form, which have led me to the 
belief thai it holds the same intermediate position in the 
zoological scale which it occupies in geological sequence, be- 
tween the Sphffironitea and Diploporitidee of the Caradoc and 
Llandovery beds and the carboniferous Falfechinidse. The 
state of preservation of the specimens hitherto procured is by 
no means satisfactory. They are mere impressions ; usually 
on soft friable shale ; sometimes on a harder ferruginous flag. 
Many obscurities may be cleared up hereafter by the discovery 
of more perfect specimens iu a better matrix. 
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Echinoeyititei (S. G.) 
The body 13 spherical or oral. The perisom seems to have 
been coriftceous. The specimens are not broken or crashed, 
but squeezed flat, the geotle bending of the ambulacra indi- 
cating that pressure had been applied to a flexible cyst. The 
surface of the spheroid is divided into five wide interambnla- 
cral areee, stretching from the oral to the apical pole, b; five 
narrow, donble, ambulacra) bands. The perisom of the inter- 
ambulacral spaces is strengthened b; an irregular pavement 
of Bma}l rounded plates, irregularly studded with tubercles, 
bearing short, smooth, or sometimes serrated spinev. These 
plates are thin and scale-like — so thin, that nnder the pres- 
sure to which the specimens have been subjected, the round 
head of the spine has, in the best specimens, almost milvei^ 
sally broken through the plate close to tbe tubercle, giving rise 
to a most deceptive appearance of pairs of pores scattered over 
the whole surface. It is only by a close esaminatioQ that 
one can make out the real nature of these apertures. The 
spines are of two kinds, some comparatively large, nearly half 
an inch in length, others more numerous and thickly set, and 
not half the size. The ambulacra consist of two double rows 
of irregularly wedge-shaped pore-plates, and between these 
apparently a double row of minute square plates paving a 
narrow ambulacral avenae, the central suture being indicated 
by a narrow ridge. Each pore-plate is perforated by a pur of 
pores. I cannot make out any excavated area round the pores. 
The five ambulacra seem to unite at tbe apical pole ; and 
though, from the friable nature of the matrix of the specimen 
which shows this best, there is some little confusion at ihe 
point of junction, it is evident that there is no marked api- 
cal area. The month, which is central with reference to 
the ambulacra, is a small pentagonal or stellate aperture, 
surrounded by dense sheaves of short spines, tbe tegnmentaiy 
plates and the ambulacral pore-plates of the corona running 
close up to it. The masticatory apparatus is highly developed. 
As in Echinus, it consists of a five-sided pyramid, entirely 
within the test, and extending to about one-third of the dia- 
meter of the animal, composed of five pairs of strong, hol- 
low, wedge-shaped jaws. The suture between each pair — that 
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18 to say, the centre of each doable jaw — is interambulacral/ 
From the state of preservatioii of the BpecimeoB it is impossi- 
ble to determine the existence of any accessory pieces. There 
is no evidence of a " torua angularis^' but the inner surfaces 
of the oral, or narrow ends of the jawa, are garnished with 
strong spioes, which may represent the "palece angularea" of 
the Ophiurids. There is no evidence of the tme, linear, " ro- 
dent" teeth of the Echinids, nor can I detect any trace of 
aoricnlar processes. The anal aperture is large, indicated by 
a pyramidal protuberance covered by smooth irregularly 
wedge-shaped plates, near the margin of one of the interam- 
bnlacral spaces, about a third of the diameter of the body 
from the mouth. This projection seems frequently to have 
eauffht the nearly spherical body, and to have determined its 
position in the mud, so that the pyramid usually projects, flat- 
tened from one side. In one specimen, wtich has been squeezed 
vertically, its position is shown most distinctly. The madre- 
poriform tubercle is large and distinct ; the surface is minutely 
granular ; it is placed in an interambnlacral space, close to the 
junction of the ambulacra at the apical pole. 

Eehinoeyttitta pomwa (n. sp.) Plate III. figs. 1-3 ; 
Plate IV. figs. 1-3. 
Body spherical, or slightly flattened at the poles, from two 
and a-half to three inches in diameter. The " avenue " be- 
tween the poriferous, bands of the ambulacra distinct, and 
about half the width of one of the bands. Spines short and 
scattered. 

Eehiiiocyttites uva (n. Bp.) Plate IV. figa. A, 5. 

Oval, about one inch in extreme length. Ambulacral 

avenues very narrow, almost so indistinct ae to fuse the two 

pore-arete into a single^band. Spines numerous, and long in 

proportion to the size of the body. 

General Btruetare and Relations. — Edward Forbes, who, I 
believe, has taken, upon the whole, a most comprehensive and 
philosophical view of these organisms, saw no difficulty in the 
intercalation of true ambulacra between the irregularly multi- 
plied plates of a Sphaeronite, and indicated this line of passage 
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from the large-bodied tesselated Cystideana and Diploporitide 
into the carboniferous Paleechinidfe. More recent inrestaga- 
tiona, especially the vonderful researches of Johannes Miillsr 
with Huxley's ]ncid comments, hare greatly increased our 
store of facts ; possibly, however, somewhat premature gene- 
ralizations as to the valne of distinctions between ambnlacral 
and antambnlacral poles and surfaces, tiie distribution of such 
BorfaceB, &c., may have obsciired to some extent the dednc- 
tions from our new facts. This is not the place for die dis- 
cnssioD in full of general views. I shall rather endeavour to 
escape as far as possible from their influence, and to seek a 
clue to the true soological position of the new forms in as 
close a comparison and analysis of their important parte as the 
state of the specimens will permit. Echinocystites resembles 
Echinosphnrites {Auraniium, Wahl, &c.), and more especially 
an undescribed specierfrom the Lluidovery beds of Ayrshire 
in its coriaceous integameDt, supported by small numeroiu 
plates, and in having two prominent apertores occupying nearly 
the same relative poeitioDS, and fulfilling, I believe, the same 
functions as the two principal apertures in Spheeronites. It 
resembles ;SpA(Eronite<j>omum (His.), some species of the genus 
Caryocystltes, and the other Diplopontidee, in having a system 
of double pores ; differing from these, however, essentially, in 
having its double pores ranged in ambulacral bands. It re- 
sembles Agelacriuites closely, the only very esBential differ- 
CDces consisting in the arrest, in the latter, of the ambulacra 
before reaching the apical pole, and the development of the 
deep pavement of plates beneath the ambulacral canal. In 
the specimen of Agel. Buchianua (Forbes], in Jermyn Street, 
there is a rudely pentagonal stamp on the apical surfacf, 
which is probably the impression of the wide base of a pyra- 
mid of jaws like that of Echinocystites, on the inside of the 
coriaceous integument. The two apertures are exactly in the 
same relative position in the two forms. 

The perisom of Echinocystites seems to have been perfectly 
flexible, but is supported over the greater part of its surface by 
scale-like plates. These plates are numerous, and perfectly 
irregular in their arrangement in the interambulacral spaces. 
Towards the oral extremity they are small, and give the 
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impreasion of being slightly imbricated, as in PboIub. Oeoe- 
rally over the corona they are rounded and perfectly saper- 
ficiftl, bearing tnbercles and epinea. 

The Ambulacra seem to be scarcely fully calcified. The 
pore-plates are not closely articnlated; at all events, they 
are not anchylosed. The series are irregular, and the pores 
are mncfa larger ^an in the Echinidte, reminding one — were it 
not for their being distinctly arranged in pairs — a pair on 
each plate,— of the irregnlar ambulacra of some Holothuriadra. 
The ambalacra do not form grooves, but appear to be contin- 
oons with the superficial plates of the interambulacral spaces, 
and to belong to the same external calcified layer of tbe peri- 
aom. The ambulacral vessels were nndonbtedly internal. The 
ambulacra are continned over the cone of jaws, close up to the 
moath, a structure analogous to that in the Cidaride. The 
five ambulacra seem to meet at the apical pole. There is 
certainly no well-defined anal area in this position. There 
may be small plates with ovarian pores, but they are shown 
in none of my examples. 

The apertures, those at all events of which we have any 
record in the specimens as yet procured, are two in nttmber ; 
one, the month, whose powerful masticatory armature has 
already been described, occupies the centre of the inferior 
Btirface ; the other, at some little distance from the former, 
is interambulacral, and defended by an irregular cone of 
smooth irregular plates. This aperture I believe to be the anus, 
and I believe that it corresponds in function with the plated 
interambulacral opening in Agelacrinites, which it closely 
resembles, and with the valve-covered pyramid, which has 
been usually considered an ovarian aperture in the true Cys- 
tideans. As the nature of this orifice is a " questio vemata," 
1 shall state my reasons for taking this view in full. I do not 
believe it to be ovarian ; and my reasons apply likewise to the 
Cystidean pyramids. When ovarian apertures exist in the 
external shell of the Echinodenns, they seem usually to be 
merely large pores perforated each in a single plate. Their 
position is very variable. Frequently tbey perforate plates 
round the anus, frequently a series of special plates at the 
■pioal pole, and in some cases the ovarian pores Burroond the 

L, ,z,;i:, Google 



112 Professor Wyville Ttomeon on a New 

mouth. The Echinoderm ova are very small, and in no case, 
eo far as I am avare, ia there a large special common apertore 
for their emiBsion. The ralves of the pyramid in the CjaH' 
deans cover a large opening. In specimens in my own col- 
lection of Eehino^hcBrites aurantium (Oyl.) it is open, round, 
and gaping. In some forms the valves seem to be habitually 
anchylosed, in which case there is a large, round central open- 
ing, as in some foreign species of Echinoencrinites, and in some 
the valves are perforated by large round pores. These pores 
are, I think, much more likely to be the ovarian orifices. 

I can see no probability whatever in the opinion lately 
advocated by Mr Billings, and which has received some vague 
support from the writings of Do Eoninck and others, that the 
"pyramid" in the Cystideana is the mouth, and that the aper- 
ture whence the ambulacra radiate is simply an " ambu- 
lacra! orifice." Such an idea appears to me to be contrary 
to every analogy in the class. There can be no doubt of the 
existence of distinct openings for the passage of the ambn- 
lacral nerves and vessels from the calyx of many of the 
paleozoic crinoida ; but I think we must certainly assume 
that in this, as in all other known instances, these vessels had 
their origin in an annular vessel surrounding the month. In 
the whole class the oesophageal circular canal seems to be 
the origin and centre of the ambulacral system. It is the 
first part which makes its appearance in the embryo, and is 
80 permanent and universal that one could scarcely imagine a 
radiating ambulacral vessel rising from any other source. 
The early origin of this important vascular centre, in thia 
annular form and in this position, evidently depends upon, 
and is closely connected with, the origin of the nervous system 
in the oesophageal nerve-ring, constant in the whole inverte- 
brate series. In Comatula and Pentacrinus, a series of ex- 
panded tegumentary plates, of the superficial system, fringe, 
and partly overlap, the calycine ambulacral channels. These 
plates seem to he very fully developed in Agelacrinites, so aa 
to form a nearly complete archway over the ambulacral 
grooves. They no doubt correspond with the plates, which form 
a thick, close pavement in the vault of the older crinoids. and 
on the inner surfaces of which the grooves are channelled, in 

D,.;,l,ZDdbyG00gle 



Palwozoic Group of EcMnodermata. 113 

which the Ambalacral Tessels pasa to the ambalacral orifices. 
In all cases among the Echinoderms, where the eztem&I lajer 
of the integument ia fully calcified, there aeem to he either 
one or two large evident openingSi enrronnded by apecial 
accessory platea. When there ia only one, it performa the ■ 
doable function of month and anna ; and when there are two, 
the one from which the ambulacral grooves, where these exist, 
conatantly radiate, ia the mouth ; and the other, whose position 
is very Tariable, is the anna. When there is no diatinct anas, 
the month is frequently slightly eccentric — in one or two caaea 
apparently extremely so; but thia eccentricity would only cause 
a alight irregularity in the length and diatributioQ of the fire 
main vascalar branches. It is impossible, however, to imagine 
these vessels proceeding from a ring round the " pyramid" to 
an aperture in the centre of the vault, and thence distributing 
themselves to the arms or grooves. In Echinocyatites there 
was aa intestine which may now be traced by ita contenta ; 
therefore Uiere muat have been an anua. The anua muat have 
been large and dilatable, as the intestine contains fragments 
of considerable size of brachiopodoaa shells, &c. In one of 
my specimens a mass of auch rejectamenta, including small 
Leptense and Beyrichise, occupies the portion of the intestine 
immediately within the supposed anal orifice. There certainly 
is no room for auch an aperture at the apical pole. 

The Madreporiform tubercle ia very distinct — round, with 
a finely granular surface. It is placed between two of the 
ambulacra, and close to the apical pole. From observations 
on the early development of Comatula, which will shortly be 
published elaewhere, I cannot believe that there is any con- 
nection between the Madreporiform tubercle and sand-canal 
and the stem. The tubercle exists apparently in all cases 
where the function of locomotion is actively performed through 
the ambalacral system, and may possibly assist in the rapid 
and forcible distention of the water-feet. In the Crinoida, 
free and fixed, in which the tubercle and canal are absent or 
very obscure, locomotion and prehension are performed almost 
entirely through the ordinary muscular ayetem; and the " water- 
feet " of the brachial ambulacra seem to be principally tactile 
and respiratory. It is certainly remarkable that the tubercle 
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should exist so fully doToloped, aasocUted vith the first ap- 
pearance of locomotive ambulacra, in a form apparently onlj 
a step removed from the Sphssronitea with mdimentary stems, 
in vhich it is apparently absent. 

I believe that no one familiar vith the forms of Falieoitue 
life can pass these details of stmotnre under even a cnisoiy 
consideration, without their suggesting to him the great Spbe- 
ronites of the underlying Caradoc and Bala beds, their rudi- 
mentary stems finally obliterated, and their calyces segmented 
by a still imperfect locomotive apparatus, which will attun 
its full development in the noble Paltechinitea, Arcbsocida- 
rites, and Melonites, of the Carboniferous shales and lime- 
stones. Edward Forbes suggested that the Sphearonites migbt 
be rudimentary forms of Echinids. Echinocystites seems to 
afford as nearly as possible one of the missing links. The 
Sphnronites had true crinoidal arms,— I have a new species 
without calyctne double pores, which has tiiem long and well 
developed, — and were Crinoids or a parallel group ; but though 
undoubtedly the brachial vessels of the Crinoids are pro- 
cesses of the ambulacral system, I see no reason why they should 
not co-exist, at all events in a rudimentary form, with true 
calycine ambulacra. In some Cystideans they mutt co-exiat 
with the calycine ambulacral branches which feed the double- 
pores of the " pectinated rhombs ; " and a group of SphEero- 
nites, the JDiploporitidee, have double pores, in depressed areie, 
and most characteristic in form, scattered over the plates of 
the calyx. I conceive that, wherever a double pore exists, 
the organ protruded is intended specially for the function of 
respiration. It may, as in the water-feet of the Ecluiudte, 
combine that of locomotion ; but the only object of the com- 
plete vascular circle, through which ciliary motion keeps 
sp a perpetual current, must be the aeration of the trater 
in the vessel. An organ occupying a single pore may of 
course also subserve the purposes of respiration, whether it 
be an appendage of the ambulacral system, acting directly, or 
a coecal process of the lining membrane of the test, aerating 
the general perivisceral fluid. A special blood-system is de> 
scribed in tiie Echinodenns ; bat undoubtedly the branchial 
appendages, and all the respiratory apparatus of the group, are 
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eonnected with the tunbulacral eyetem, and I am not aware of 
theeziateDce of the true respirator; doable pores except in cob- 
nectioD with branches from the water-vessels. Without a spe- 
cial Teasel, the arrangement would be nseless. It is very likely 
that the arms, which are tolerably well developed in the true 
SphEeronites with single calycine pores, may have been mdi- 
inentsry in the Diploporitidte. The arms of Crinoids are deve- 
loped round the mouth, in the position of the branchial tufts of 
Uie Holothuriads, with which group the Crinoids, from the very 
earliest stages of their embryonic development, present some 
very remarkable analogies. The radial plates in the Crinoids 
are not developed, as has been imagined, from the apical pole ; 
but when the radial canals begin to sprout round the month, 
the first radial plates are intercalated, as it were, from above, 
between the already formed basal and first interambulacral 
series, ILke brackets for the support of the growing arms. 

Ecfainocystites seems to me to be one of the transition forma 
in the steady main line of advance of the class towards its 
ai^arently most condensed and characteristic development in 
EciunoB. Sphnronites has lost its arms and all that remained 
to it of a stem, and the Diplopohtide have got their pores 
ranged into line to perform the new duty of locomotion. Part- 
ing with Spbieronites, the main body finally takes leave of the 
Crinoids, which thence diverge tofollow, to the death apparently, 
through the Falseozoic, Triassic, Jurassic, and all the countless 
lost ages, their own ezcentric ordinal idea of frittering away 
their whole substance in a mass of tentacles and plames. Eohi- 
nocystites is not the sole representative of its group, Agela- 
crinites, which seems to have made its appearance before it, 
and which reappears among the Blastoids in the mountain 
limestone, is closely allied, although our specimens of this 
genus are as yet scarcely sufficiently numerous and complete 
to furnish the details requisite to a full analysis; and the 
Echinoids of these early days seem to have had their Clype- 
astroid relatives in Mr Salter's genus Palseodiscus. It is un- 
fortunate that our materials for the illustration of this beauti- 
ful genus are still very imperfect. All the specimens in the 
College Museum in Belfast, and, I believe, all those in the 
Ludlow Museum, are impressions, in some form or other, of 

D,.;,l,ZDdbyG00gle 



116 Professor Wyville Thomson on the New 

the oral snrface. One of my specimens (Plate IV. fig. 6) is a 
mould of the interior of the oral snrface, and another (Bftt« 
IV. fig. 7) is s cast of the same aspect, — 4hifl latter, howerer, 
fortunately preserves some imperfect impresaiona of the in- 
terior of the apical perisom, A third is an impression of the 
outside of the oral surface ; and a fourth is a mould of the 
last, which has carried with it and {ffeserved the close felting 
of minute spines. 

Pal<Bodi$<stu (Salter). Plate IV. figs. 6-8. 
PalcdoditcuB ferox (Salter), the only known species. The 
body is very much compressed ; the oral surface is discoid, 
slightly arched, about an inch and a half in diameter ; the 
mouth is central, small, furnished with a mticfa depressed cone 
of five pairs of strong, double, wedge-shaped jaws, ending in 
doable, striated chisel-like teeth ; the cone is within the peri- 
eom, as the ambulacral plates pass over it, close up to the mar- 
gin of the mouth. The ambulacra are five in number, slightly 
petaloid in form, contracted towards the mouth, and again nar- 
rowing at the margin. They are continued over the apical 
snrface to the apical pole, but apparently not in the same peta- 
loid form. One of my specimens shows one of the ambulacra 
doubling back as a linear groove, with a row of single orifices, 
probably for the passage of locomotive suckers on either side. 
The ambulacra of the oral surface are composed of a double 
row of linear ambulacral plates, closely ranged, and in my 
specimens, doubtless owing to their state of preservation, pre- 
senting no visible apertures, either through or between them. 
An^" avenue," following the contour of the ambulacra, rung 
along the centre, and a central ridge indicates the suture of 
the ambulacral plates. A row of linear adambulacral plates 
fringes either side of each ambulacrum, which it nearly equals 
in width. These plates seem equal in number to, and to alter- 
nate with, the ambulacral pore-plates. The rest of the inter* 
ambulacral space is filled up by a close-fitting pavement of 
smooth or finely granulated plates, irregular in number and 
form. These plates, as well as the plates of the ambulacra, 
are densely covered with a velvety pile of smooth fine spines. 
The apical integument seems to have been supported hy irrc' 
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gnlar plates. We can sa; uoUiing, as yet, about the apertures 
or organs. The ambulacra have already beeo described. There 
is an obscure indicatioa of a madreporic tubercle on one speci- 
men near the apical junction of the ambulacra. From its 
general resemblance, and especially firom the identity id 
stractore and arrangement of the oral portion of the ambu- 
lacral system, I hare little doubt that Faleeodiscus is a flat- 
tened form of the family of which Ecbinocyetites is the type ; 
bat a series of more complete specimens is necessary for the 
fall elucidation of its structure and affinities. One Paleeodie- 
cns seems to Have died adhering to a tbin frond of seaweed, 
for, close to it, on the same lamina of schist, there are one or 
two circles of a small radiating polyzoon, very like a recent 
Lepralia, and round them a wide patch of the delicate chains 
of a Hippothoa, undistinguishable as internal casts from H. 
eatenularia or H. Patagonica. The seaweed has not left 
even a stain upon the stone. 

We have a fragment (Plate IV. fig. 8] of apparently another 
species too indistinct for full description. It is diBtinguished 
by its large, regular, lozenge-shaped inter-ambulacral plates ; 
by tbe more distinctly petaloid form of the ambulacra ; by the 
width of the inter-ambulacral avenues, and by the narrow- 
ness of the pore- bearing bands. The ambulacral double-pores 
are well marked. 

EXFLAMATIOK OF TBS FLlTSa. 
Ptau III. 
Fig*. 1 and a. Eeiiwefaiui paniim. — Internal imprcraion* of tb« ortJ and 
apical hfraUplieTaa of tba aame IndlTidoaL In the Queeo'i Collage 
Uaieimi, BelTaM. 
Fig. 3. ScUMcfitiUM fiiwHHi.— Impranion of tfas int«rosI aurface; 3 a, ona 
of the pain of Java anlarged. Tbia apecimen ia In tbe JermjD Street 

Ftau IV. 

Fig. 1. £eAtiMcjutf[u p<HniHi.— Id the Queeit'a OoUoga MoBaam, Balfait. 

Fig. 2. Portion of the impreiaian of tba ontar aarfkce of the teat, eolarged to 
twice the natural aize, and slightly restored, from a fragment In the Lud- 
low HuMum, For the nae of thla, and of aereral othar gpecimans, I am in. 
dabtod to tbe kindneu of Ur U. Lightbody of Ladlov. 

Fig. 3. A tingle pUte and apine, mueh enlarged. 

FIgl. 4 and S. Sekinoe^ttitu una.— In the Queen's Callage Holeam, ^Ifaat. 

Figa. S and T. PadaoditcM ftroa (Salter).— (n Quaen'a College MuaauTn, Balfaat 

Fig. 8. Faiaodittia goMcut (n. ap.) — In Quean'a College Muaaum, Belfiut. 



An Aecount of Two Artificial HemiapTitrea representing 
grapHcally the Distribution of Temperature and Mag- 
netiam from the Earth'i Equator to the North Pole. Bj 
James B. Forbes, B.O-L., LL.D., Principal of the United 
Colleges of 8t SalyatoF and St Leonard's, St Andrews, late 
Frofessor of Natural PhiloBophy in the Univereity of Edin. 

These representations of the Climate and Magnetism of the 
more important and accessible of the two terrestrial hemi- 
epheres, have been drawn on a plan somewhat new b; Messrs 
"W. and A. K. Johnston of Edinburgh, under my direction and 
superintendence. They were intended for the Natural Philo- 
sophy class, as illnstraUons of my lectures. The diameter of 
the hemispheres is thirty inches. They are mounted on 
square flat boards. 

The advantage of delineating the climatological and mag- 
netic curves upon the surface of a sphere instead of on Mer- 
c&tor's charts (as is most usually done), is well known. In- 
deed, unless by employing two different projections, it is im- 
possible to form a correct idea of the totality of these com- 
plicated curves. 

Another difficulty is to represent on one surface several 
different systems of lines, so that they may distinctly con- 
vey to the eye the collective results for each independent 
element. With only two systems of lines this may be done 
easily enough ; but when a third is introduced, there is com- 
monly much confusion. The plan which has been succesa- 
fally adopted is the following : — 

On the Climatological hemisphere, the common isothermala 
from 5° to 5° centigrade, or from 9° to 9° of Fahrenheit (taken 
from M. Dove's charts), are represented by solid shades of 
sepia, increasing in intensity with the degree of cold. By 
this means the deepest shadow covers only an insigniScant 
part of the Arctic regions. The isothermals for January and 
July respectively are represented by carves of bright blue and 
bright red, which neither interfere with one another nor with 
the brown shading. 

In the magnetical hemisphere, the sepia tinting is very 
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suitalily appropriated to the increasing gradations of total 
magoetic intensity from 0'9 to 1-85 of Baron Humboldt's: 
Uait of force, which gives, for the total intensity at Paris, 
the nnmber 1-348. The two remaining elemente of Dip and 
Declination are represented hy blue and red lines respectively. 
As to the last of these elements, the position of the horizontal 
needle at any point of the earth's surface, I have preferred 
the 8yBt«m of lines drawn everywhere parallel to the needle's 
direction, to the more artificial system of lines passing through 
points of equal magnetic variation or declination, according 
to the method of Halley. The former mode of graphical 
representatioD has the advantage of possessing a more dis- 
tinct physical significance. I have, however, added to the 
preceding three systems the curve of No Variation, which 
does not interfere with any of the others, and, being shaded 
witli green and purple on the two sides, distinguishes the 
regions of easterly from those of westerly declination. 

As to the sources from which the previously described lines 
hare been taken, the isothermals have all been derived from 
the inost recent charts of M. Dove : namely, for the lower 
)atitttdeB, the chart accompanying his work " On the ZHstri- 
bntion of Heat over the Surface of the Globe ;" * and for lati- 
tades of 50° and upwards, the chart on a polar projection in- 
cluded in his " Eiimatologische Beitrage."t I examined Mr 
Blodgett's charts of the isothermal lines of North America, 
with a view to make use of them ; but I was not satisfied that 
they could be considered strictly comparable with the charts 
of M. Dove ; and in particular, it appeared to me that a reduc- 
tion to the level of the sea had not been allowed for ; at least 
safficiently, if at all. 

The isodynamic Magnetic Curves, as far as latitude 60°, are 
taken from General Sabine's chart of 1856, in Johnston's 
Physical Atlas, together with the Magnetic Survey of North 
America by the same author in the Philosophical Trans- 
actions for 1846. For the extreme arctic latitudes, the 
carves have been completed partly from M. Gauss's Theoreti- 

* London, 1BS3. Neither tb« leiU nor th* sieeution nf tU* chart kllowi of 
■It the predrion which might b« dwirad. 
t Bu-llD, 1867. 
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cal Cli&rts, parti; from the empiHcal Polar charts of M. Hut- 
Bteeo* and General Sabine-t The lines of dip, as far as lati- 
tode 60°, are taken, like the last, from the Fhyeical Atlui 
and beyond that limit, by laying down Gauss's lines, and 
drawing the continuation of General Sabine's lines, with a 
general regard to the forms of Gauss's curves. 

The third and most generally important of the magnetic 
co-ordinates, that of the direction of the horizontal needle, 
presented some difficulties. The charts of Duperrey (pub- 
lished at Paris in 1836), which appear to have been con- 
strncted with very great care, are made the basis ; but in fill- 
ing tip the spaces to which direct observations do not extend, 
it seemed desirable to combine their data with the theoretical 
lines of Gauss. The chart in Gauss and Weber's Magnetic 
Atlas, I which represents equidistant values of the function 

p, gives ua a series of lines which are known by theory to be 

everywhere perpendicular to the direction of the horizon- 
tally suspended needle. The lines of Duperrey beyond 
latitude 60° or 65° were laid down on a polar chart. The 
Gaussian curves (which ought to be perpendicular to &.e 
former) were laid down to the same scEile on tracing-paper. 
The tracing-paper was then tentatively adjusted over Duper^ 
rey'a lines until an approximation, as good as could be made 
to perpendicularity, of the two sets of curves was attained, 
while, moreover, the pole of the direction-curves was adjusted 
so as very nearly to coincide with Captain Ross's observed 
position of the magnetic pole. The outstanding deviations of 
Duperrey's curves from perpendiculars to the Gaassian ov^ 
was then softened by drawing lines slightly differing from 
die former, but preserving their general form. These latter 
lines were then laid down in red on the hemisphere. Perhaps, 
in this process, I have given too much weight to the theoretical 
as compared to the empirical curves in the Arctic regions. It 
is well known that Gauss's theory gives a declination in 
Siberia which differs very sensibly from observation ; much 
more, indeed, than any errors of observation could reasonably 

* PeggeaiortTt Aaiuleo, 1833. t Biit. iaaoe. Beport for 1E3T. 

t IiBipiig. 1840. 
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occasion. The discrepancy becomes most perceptible when 
we oome to trace the line of No Variatioa, which, for North 
Asia, falls in Oaass's charts somevhat to the eastward of what 
obeerr&tioD watrants.* I have not, however, considered 
myself entitled to displace the line of " No variation" in any 
matenal degree from the position which it occupies in the 
Boflsian territory, and which is founded on direct obaerration. 
I think it, therefore, right to specify that a certain amoont of 
discordance exists in this region between the position of this 
line and that of the red curves of the needle's direction. 



REVIEWS AND NOTICES OF BOOKS. 



The Typical Character of Nature; or, All Nature a Divine 
Symbol. By Thomas A. G. Baltous, M.D. London : 
Nisbet & Co. Edinburgh : John Menzies. 

This is a work on a theme which is at all times interesting, and 
especially at the present moment, when society shows, with regard 
to the relations between the material and spiritual, such an ano- 
tnalouB state of belief. Thus, there are many who repudiate 
ftltogether the doctrine of ideal types and of a spirit-world, and 
who refuse to admit the possibility of design, or of thought, or 
feeling, in any form, unless a nervous system is g^ven as an ante- 
cedent. There are not a few, on the other hand, who claim for them- 
■elvea the name of spiritualiste (but for whom that of Bpiritists would 
be more appropriate), who live in the most extraordinary belief as 
to the nearness and accessibility of the spirit-world to man, and 
practise upon it in a way that is very strange. And what cer- 
bunly is not a little curious, there are some in whom these ex- 
tremes meet, and who, while they reject the doctrine of the super- 
natural as such, yet believe in the same to a most extravagant 
extent, provided only they con succeed in construing all to them- 
selves as natural. 

Nor is it only popularly and among the half-witted that this con- 
tradiction exists and these extremes meet. Among men of science 
the same field has been entered, and in too many cases with a most 
unsatis&ctoTy result, inasmuch as many now maintain, as if it 
were a settled point in the method and logic of science, that every 
thing and every thought which will bear the name of religious, are 

* See tha contruted vbtrti of &aua> tod Ermui Id the Keport of the Com- 
miiiee of Phydo of the Royal Society, 1640. 
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vpto faeto excluded from scienee. In vain, bowercr, do we seek 
in the writings of such authors for tmy proof of this. Itis, od tlia 
contrary, aothiug better ia the writings of the best of them thn 
a mere dogma or postulate; and for advancing it as such, assnredlj 
there is great want of an adequate eanclJon. To quote the autho- 
rity of Bacon on such a point, even though it went a great deal 
further than it goes, is quite out of place now-s-dajs. Baeos idd, 
and it is notorious that for many ages previous to his time, reason, 
without the use of which science cannot exist, had been kept down, 
and the principle of authority, clothing itself in the garb of religion, 
had been constantly invoked to settle every question in science as 
well as in religion. It was therefore natural and expedient that 
Bacon should do what he could for the emancipation of sdence. 
But now that private judgment, even in religion, has been freely 
allowed its full swing for centuries, the ease is widely diflerent; 
and for the advocates of the free use of reason to invoke the avfho- 
rity of Bacon to establish the opinion that science and religion 
have nothing to do with each other, is a paralogism in a twofold 
point of view, When Newton says, in the general scholium at the 
end of the Prinwpia, " This most beautiful system of the sun, 
planets, and comets could only proceed from the counsel and 
dominion of an Intelligent and Poweriiil Being," he gives utter- 
ance to an inference aa truly logical and as truly scientific aa any 
to be found in his immortal work. If it be religious as well a* 
scientific, there is no help for it. The truth is, that the distinction 
between scientific and religious does not exist in pure thought at 
all. It is wholly conventional. The attempt has been made no 
doubt and with mueh success, to show that the grounds of religion, 
in no far as reason can reach them, are intensely obscure ; and it 
has been proposed on this account to have nothing to do with 
them. But ^en it has also been shown, and that with at least 
equal cogency, that the grounds of science are equally obscure ; 
and that if mere obscurity in the grounds or subject-matter he * 
Intimate cause of declining thought, reason is excluded A^om 
science no less than from religion. 

The fact is, that both science and religion are united by i«sson 
in such a way that no man ought to attempt to put them aaunder. 
The same train of thought, logical and continuous throughout, ia 
often purely scientific in its rise, and purely religious in its close ; 
wad for any man to say to it in its course of spontaneous develop- 
ment in his mind, "Hitherto shalt thou go, aud no further," to 
arrest it when sacred symbols begin to present themselves «s its 
expression, is merely to do homage to a witless canon, than which 
there is none that is more arbitrary among the canons of Rom«. 
Far from feeling bound to rest in the merely scientific, the le^ti- 
mate and spontaneous course of man's &ee thought, when contem- 
plating and reasoning upon nature, is to find ita last word, its 
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haren and its tabbath, in Grod. Let us theu hear our author 
with acceptance when he so eloquenUy s&ya, "All nature is in- 
vested with a sacredneeB, when, through the material form, the 
rays of hearenlj glory benignly shina Everything on earth is 
bat a fiiint shadow cast by the vaat heavenly reality. The king- 
doios of this world are but the miaiature ezhibitiona, the fleeting 
ahadowa, of the eternal kingdom above. Every exercise of love 
ou earth ia bnt the feeblest reflection of the infinity involved in the 
ezpreBaion, 'God la love.' Are judicial functioaa exercised among 
men, and is awfnl juatice dispensed with an equal hand? Then 
here we find the transient image of the spiritual kingdom, for ' jus- 
tice and judgment are the habitation of God's throne.' . . . 
Does the blade appear above the earth ^ immortali^ is brought to 
light by this gospel. Or does language express our thoughts, and 
prove the medium between the seen and the unseen 1 Then the 
Incarnate Logos arises before us, the Mediator between God and 
man. No spiritual condition can exist, however varied, but has 
its exact image reflected in nature's mirror. So innumerable, in- 
deed, are the instanoes of this representative character, that we 
are fiireod to the conclusion that nature was intended as a typical 
dispensation," Stc 

But it may be said that in this exb'act, as throughout the volume 
nnder revkw, there is a recognition of miracles, respecting which, 
assuredly, it may be affirmed with new confidence that science is 
silesit. 

Let na see to what extent it can be said, as it so often is, that 
the idea of mirado is exdnded from pure science, and that it 
attachea oot to philosophy at all, but to legend and history only. 
Theargnmentfor this view is the" uniformi^ of nature." Sut this, 
of eoorse, is to beg the question, and to exclude miracles by hypo- 
theaifl, nnlesB by uniformitj of nature ha meant some law of reason 
affirming that nature must be uniform. Kow, though this has 
been argued (and that sometimes very inconsiderately by the 
friends of miracles), yet, in point of fact, the mind's affirmation of 
the uniformity of nature is nothing more than a particular appli- 
cation of that general law of mind whereby it universally affirms 
identity where no diiterence appears. But this is a law for thoiylut, 
and not fur thingt. And doubtless, within its own sphere, like all 
other laws, its authority is paramount and its guidance infallible ; 
for of a thought this is the characteristic, that everything that is in 
it appears ; and therefore there is no room for fallacy in affirming 
of tfiovffhu, that they are identical where no diflerence appears in 
them. But with regard to ihinpt the case is very different. In 
them there may be much that does not appear ; and we have no 
logical sanction for affirming the uniformity of nature, beyond that 
strong probability which ariBes from a very general observation to 
that effect. Such ia all the sanction contained in the so-called 
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lodnctiTe Principle. But when it hns been brought to this, vhich 
is its true position, we are compelled to confess, that there is a 
strong probability on the other hand, also, that the uniformitj of 
nature shall be occasionally diversified by miracle. Thus the 
general conscionsness of manVind affirms that there is in the uni- 
verse such a thing as liberty or free power. There is in fJMd; sneh 
a thing to a certain extent in man himself. But if in man or any- 
where else, then assuredly in the Almighty. If, then, creation 
is to be the symbol or manifestation of the Creator, which is the 
theme of the volume under review to maintain, we ought to have, 
and may confidently expect, not only uniformity in nature, as the 
expression of law and intelligence, hut also, on fit occasions, 
miracles, as the expression of liberty and free power. Without 
miracle, in fact, creation would be defective as such. It would be 
wanting in a display of the most wonderful fact in existence, the 
most central attribute of the being of the Creator — His ever living 
power and supreme freewill. 

But perhaps the entire thesis of our author is denied ; perh^M 
it is said that creation is not a manifestation of the Creator, and 
that we are not to look to the kingdom of Nature for any types 
and symbols of the kingdom of Grace at all. This is an opinion 
in which, we fear, many well-disposed people participate, and in 
consequence of so doing they look with no hope to scieooe as a 
revealer of God, and are even jealous of its pretensions. It is 
certain, however, that such an apprehension is groundless, such an 
opinion a mistake. If Creation be entitled to that name at all, it 
most be expressive of the essential attributes of the Creator. It 
forms our very conception of the relation which exists between 
cause and effect, that the effect shall be impressed by the charac- 
teristics or attributes of the cause which produced it. Whatever 
may be the facts as to details, and however successful or nnsnc- 
cessful we may be in discovering the representative and symbolic 
character of nature, there can be no doubt, if nature be really a 
creation, that such representation and symbolism exist. We have 
therefore to thank our author for his volume in which this thesis is 
maintained, and we cordially recommend his learned work to those 
who desire to see this view carried out, espedally on the Scriptural 
side. 
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TTte PMlotophy of Nature; a Systematic Treatise on the 
Causes and Laics of Natural Phenomena. By Hknry 
S. BoASE, M.D., F.R.S. and G.S., Ac, Honorary Member of 
the Koyal Geological Society of Cornwall. 8vo. London : 
Longman. 

We have here oneofthose works of which Beveral have appeared 
of late, which have taken their rise in the belief that experimental 
sdence has now been carried so far, and facte accumulated to such - 
an extent, that a Byetematic conception of the whole economy of 
natore is possible. And this Tolame as well as others that we 
conld name have at least this in their favour, that they are the 
productions of men of very extensive knowledge of nature and 
philosophical habits of thought, and who have devoted tlieir lives 
to scientific speculation. It is now upwards of a quarter of a cen- 
tury since our author showed that such was the turn of his mind 
by the publication of a Geology of Cornwall, his native county, 
where, if we mistake not, his original design was to practise medi- 
cine at Pensance. But having brothers settled as much respected 
bankers in the flourishing town of Dundee, and seeing an opening 
for turning his chemical knowledge to account, by securing posseS' 
siwi of a large manufactory of that kind in that neighbourhood, 
he came to the north, where he has now resided for many years, 
master of his own time, and free to bestow it^ as this work shows 
that be has done, in philosophic thought. And thus the reader of 
hishandsomevolame will find hintselfable to explain and to connect 
satisfactorily the designation on the title-page (Honorary Member 
of the Royal Geological Society of Cornwall) with the locality from 
which the preface is dated (Clnverhouse, near Dundee, July 1860). 

With regard to the characteristic of the author's system, it is 
happily laid down by the author himself in an early page ; and we 
prefer quoting his words rather than giving any digest of our own, 
especially as he presents his theory in a very cogent point of view. 
" The prindple of the proposed system is that of the fundamental 
idea of Power; which is not to be conceived of as a mere efficiency, 
bnt as a r«aton-direeted force : a power which is a law nnto itself. 
The real content of such a power is its principle of activity or force ; 
the idualform of the same is its reason, whether intuitive or con- 
scions, according to which the force functions ; whilst the power it- 
self is the synthesis of the real and ideal — an indissoluble union, 
which is mimifested as an essential entity or individual being. By 
abstraction, however, a power may be regarded on either one or the 
other side of its existence ; and according to the stand-point from 
which it is viewed, the knowledge is said to be real or ideial. Such 
ii the character oi a power or reason-directed force. Xu nature 
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there are a great many powers, each difiering &om all others in the 
peculiar attribate of ita force, and in the special law by wbich the 
operations of ita force are regulated. But the grand and distin- 
guishing character of natural powers is, that they are always asso- 
daled together in pairs or dualisms : there ig no such thing in 
nature as a single insulated power ; such a power can only be an 
unconditioned or absolute being. On this twofold cunstitntion of 
all natural bodies physical phenomena depend ; for it reoden 
action and reaction possible, without which they could not fuaction. 
And not only so, but in each dualism the powers are not only co- 
existent, but ^so directly opposite in their atbibutes ; and it is to 
this antagonism of forces that the conditioned charactor of oatura 
must be attributed ; for the constituent powers of natural bodin 
mutually control and limit each other's energies." (P. 10.) 

Such is the profound yet perspicuous paragraph in which the 
author first announces the f^eneral principle of his systeiu; yet «e 
must not leave it to stand by itself, otherwise the r»der might ba 
apt to infer that we have in our author's views only a Bcieolifie 
development of Spinozism on the physic^ side. That such an 
inference, however, would be a complete mistake, the following 
paragraph renders plain:— "Natural beings, as we bare already 
stated, are dualisms of powers. We can, however, conceive of an 
infinite and absolute power, by positing it a« the u^atloD of a 
natural conditioned power ; and by contemplating the tronscendeat 
wisdom manifested in the operations of finite powers, we may 
infer that such a power is omniscient as well as omnipotent. 
Thus far, by the light of nature, man may arrive at the conception 
of a Supreme power : but if he seeks to know the relation in 
which he in common with all othor natural subordinate powen 
bears to the Supreme, he desires knowledge which nature cannot 
impart; he can therefore only obtain it through some super- 
natural channel. Kevelation has taught us that Absolute Being, 
the Great I Am or Deity, is such a power as we are considering ; 
a Reason-directed Force to whom all things are possible according 
to the counsel of His will, which is the perfection of wisdom 
.... And as one star differs from another in glory, so cosmical 
beings rise one above another in dignity till they culminate in man, 
whose attributes are a microcosm comprehending all others, together 
with its distjnguishing mark of conscious reason. The natural 
universal is distinguished &om the jummum i/enua of ontology by 
its conditioned or finite character; and from die collateral branch 
of the eonditioned, the angelic host, in having material instead of 
spiritual bodies; or, in other words, the natural and the supernatural 
are distinct branches of conditioned beings, subordinate to, but not 
forming port of, the Absolute or Supreme Being." (P. 19.) 

Our author having stated the general grounds of his system, 
prooeeda to comment, though very shortly, on the uosatis&otory 
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^aracter of the German Idealism, the Positivism of Comte, and the 
doctrine of the identitj and courertibilitj of physical forces as 
advocated by Crrore, It is to the last that his own views come 
nearest ; and we cannot help thinking that it is rather a case of 
contact than of collision. Both maintain the correlation of the 
physical forces and their reciprocal dependence : Crrove, that they 
are ca,pable of reciprocal transmutation (and that of course under 
the uniTersal law of action and reaction) ; oar author, that they 
are oo-exiatent and opposite, but one member of the dualism often 
masked or latent. There is however, it must be confessed, in 
oar author's views, something singular in that he ignores inertia 
as he does. It is commonly regarded as the very characteristic of 
matter. But our author, on coming to particulars, and in answer 
to the queation, What is matter? (p. 37), says : *' The whole ten- 
dency of modem science points to the probability that natural 
forces are not only the causes of phenomena, but that they are in 
tratfa the very phenomena themselves ; that is, that all natural 
boiKes are compositions of forces." And this view, which he pre- 
aenta in coonection with the name of Boscovich as its great origi- 
Dat<», he advocates— laying down as his first dualism the following 
Ebrmala : 

Attraction + Repulsion = Matter. 
He then proceeds to inquire whether there be any pure matter 
or merely physical substance in nature, and he derades in (avour 
of the universal ether. This he also regnrds as the material out 
<^ which the molecules of bodies are composed by apposition of 
the ethereal elements. But these molecules he places in a differ- 
ent category from pure matter, or merely physical substance, inas- 
much as they are chemical agents also, and as such are constituted 
hy a higher dualism. Above this, again, there is another dualism, 
of whii^ organism and instinct are the products ; and above that 
another stJII, to which intuition and volition belong ; the whole 
being discussed in a very masterly manner, although we confess 
with a frequent obscurity (perhaps inevitable), which leaves the 
reader too often without any distinct conception of the phenomena 
which the author has in his mind, and which therefore forbids 
an attempt at analysis. 

His first specific dualism is more amply illustrated. And here 
we find solar repulsion, which formed the theme of such an ani- 
mated discussion at the foBtituteduring the time of Donati's comet, 
fiilly inaugurated in couples with gravitaUon, the dualism answer- 
able to astronomy being 

Gravity + Centrifugy = Celestial bodies or stars. 

But on his argument we cannot enter here, and must content 

ouraelvea with commending this work to such of our readers as 

are bestowing thought upon the prima phitotopkia ; yet not without 
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sIm confessing our apprehension that in some &t least of our 
author's dualisms there is more that is subjectiTe than objective, 
and a product of the mind in its tno grand co-' Jiate phases oi 
analjrsis and s^ntheaifl, rather than of nature 



Species not Tranamutable, nor ^ ReeuU of Secondary 
Causes ; being a Critical Exu-mination of Mr Darwin's 
Work entitled " Origin and Variation of Species." By 
C. R. Brbe, M.D., F.L.S., Physician to the Essex and 
Colchester Hospital, author of " The Birda of Europe not 
observed in the British Isles." 12mo. Groombridge and 
Sons. London, 1860. 

The subject of the origin of speciea h&s called forth many able 
and valuable publicataone, and has excited, of late years, a great 
deal of interest in the public mind. The early views of Lamani 
were followed hj those of the author of the Vestiges, and these 
have been superseded hj Mr Darwin's speculations. The woi^ 
of the last-named writer is characterised by much ability, and, 
coming from a naturalist of undoubted eminence, it has attracted 
special attention. Darwin's inference ia, that probably all the 
organic beings which have ever lived on this earth have descended 
from one primordial form, into which life was first breathed. 
This form has undei^one variations during unknown millions ot 
years ; and by a constant divergence, and, at the same time, corro' 
lation of growth, all the species of the present as well as of for- 
mer epochs have been developed. The species are now nnder- 
guing transformations, as their predecessors have done, and are 
subjected to a constant straggle for life, in the course of which 
weaker and less perfect fomis disappear, while the stronger and 
more highly developed continue to live. The changes produced 
depend on supposed laws of variation which have reterence to 
the wellbeiog of the individual. There are no creations, bot 
constant transfonnationa or transmutations ; no rapid transitions 
from one condidon of organic life to another, but a. gradual and 
progressive development, which gives rise to more and more per- 
fect forms. Such are the ideas of Mr Darwin, He has brought 
some interesting facts in support of his views, and has taken a 
comprehensive grasp of nature in all its phases. He attempts to 
show that species are not fixed, but mutable ; that the formula of 
Mr Wallace is correct, that " every species baa come into ex- 
istence coincident both in time and space with pre-existiDg 
closely allied species;" and that there are transition forms or 
gradations which connect all organic beings, and whidi point to 
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IiereditaT7 flesceut from one commoD stock of unknown aatjqait^. 
Some there are, such as Lyell, Hooker, Draper, and Huxley, 
wlio fully support Darwin, and believe tliat the explanation he 
gives is tie only one which satisfies the demands of the naturalist, 
and reconciles the phenomena presented by the organic world 
in all its phases, past and present. Others, such as Asa Gray 
xnd Fictet, adopt the theory to a certain extent, although 
they think it may be carried too far. Pictet thinks that the theoiy 
accords well with the great facts of comparative anatomy and 
zoology ; that it explains unity of composition in organisms, as 
well as rudimentary organs, and the natural series of genera 
and species ; but he rejects Darwin's conclusions, and thinks that 
he has made nnsound deductions, not warranted by the facts 
adduced. Asa Gray, a sonnd and judicious botanist, and whom 
no one will suspect of favouring materialistic or UQScriptural 
opinions, says, in the " Annals of N'atural History" for Novem- 
ber 1660, "We have contemplated quite long enoogh ^e general 
presumption in favour of a hypothesis of the derivation of species. 
We cannot forget, however, while for the moment we overlook, 
the formidable difficulties which all hypotheses of this class have 
to encounter, and the serious complications which they seem to 
inTolve. We feel, moreover, that Darwin's particular hypothesis 
is exposed to some special objections. It requires no email 
strength of nerve steadily to conceive, not Only of the diversifica- 
tion but of the formation of the organ of an animal, through 
cumulative variation and natural selection. Think of such an 
organ as the eye, that most perfect of optical instruments, as so 
produced in the lower animals, and perfected in the higher! A 
Mend of ours, who accepts the new doctrine, confesses that for a 
long while a cold chill came over him whenever he thought of 
the eye. He has at length got over that stage of the complaint, 
and is now in the furor of belief, perchance to be succeeded by the 
sweating stage, during which sundry peccant humours may be 
eliminated from the system. For ourselves, we dread the chill, 
and have some misgivings about the consequences of the reaction. 
We find ourselves in the singular position acknowledged by 
Pictet — that is, confironted with a theory which, although it can 
really explain much, seems inadequate to the heavy task it so 
boldly assumes, but which, nevertheless, appears better fitted than 
any other that has been broached to explain (if it be possible to 
explain) somewhat of the manner in which organised beings may 
have arisen and succeeded each other. In this dilemma we take 
advantage of Mr Darwin's candid admission, that he by no means 
expects to convince old and experienced people, whose minds are 
stocked vrith a multitude of &ctB, oil viewed, during a long course 
of years, from the old point of view. This is nearly our case." 
Again, there is a third set of naturalists, such aa Harvey, 

SEW BEBIES. VOL, XIU. NO. I. /AN. 1861, a „ , 

,z,;i:,LiOOglC 



130 Reviewt and Noticet of Books. 

Brodie, Beale, Jardine, and Murray, who are tliorougblj opposed 
to Darwinian Tiews; while there are caadous naturalUts, who 
have not yet committed themBelTes to any opinion on the matttf. 

Every oae must feel that, when we come to consider man, the 
difficulties are great. We have in his case a record of Troth to 
which we can appeal ; and although there can be no doabt that 
Scripture does not l«ach the facts of science, and that short-sighted 
man is apt to give false iaterpretstiona of what he reads iiten, 
still diere are statements as to man's creation, and the ultimate 
destiny of the earth, whidi appear to be wholly irreooncilable 
with Darwin's views, carried out to their full extent. Grant that 
the statements in Genesis may be variously explained, and that 
they may appear to some to be at variance with the general views 
of gediogj at the present day, still there are distinct and dear 
enunciations which cannot be set aside. The BiUe says that God 
" created man in his own image ;" that He " formed him <tf the 
dust of the earth, and breathed into his nostrils the breath <S 
life, and man became a living soul ;" but the theory of Darwin, 
as we understand it, says that man was oot created, but develt^ 
from previons organic forms, which have passed through aU 
gradations, from the protozoon to the gorilla. Here is a stun- 
bling-block which we cannot easily get over ; and we are certainlj 
entitled to aa explanation. Scientific men are not at liberty to 
ignore the statements ^of Scripture, They are bound to examins 
them, and to ehow, at all events, that there is no incompatibility 
between its statements and their hypotheses. The true facts tiT 
science will never be found to be in o^osition to the BiUe ; botk 
must necessarily be in perfect harmony. 

In all these theories of progressive develointient, the Orettor 
has been made to retire from His works. He may have given 
origin to a cell or organic form millions of years ago, but He 
merely set the mechanism agoing, and lefl it to work out its own 
improvement according to whai are called laws. What aie these 
laws, and how are they executed? A sovereign may make a law, 
but unless it is carried out by some one, what is the use of it? 
It has no potency in itself, and requires a living agent to give it 
effect. Laws in nature ore the expression of the Divine mind, and 
they are constantly applied and executed by the Creator himielf. 
Mo law can exist without His unwearied superintendence and di- 
rectioD. It is vain to attempt to hide the Creator by talking of 
the laws of nature. Thrae laws must be viewed as being u|^ld 
every moment by His all-wise and all-powerful preserving xnd 
governing of all His creatures and all their actions. 

Various able articles have been written in opposition to Ds^ 
win's views, by naturalists of note. These have been published 
in the Proceedings of Societies and in Scientific Jonmala, both in 
Britain and iu America. At the same time, as has 'been Bttie^, 

D,.;,l,ZDdbyG00gle 



Beviewt and Notieea of Bookt. 131 

Mr Diarwin has Bupportera of high repntatioii in adenoe. The 
present work la one of a aomewhat popular character. It is 
writteii b; a medical ^radaate, who has diBtingnished himself by 
his ornithological writiugB, and who has devoted much attention 
to natural science. He takes up the varions points of Mr Darwin's 
ar^mnent, and treats them in an interesting, and upon the whole 
ooaTincing manner. He examines the general bearings f£ the 
work, and shows its dangerous tendencies. The geological data 
receive consideration, and the absence of anything in Palteonto- 
log7 to aid Darwin's Tiews, is dwelt upon as being most damaging 
to his theories. In speaking of the supposed transmutations, Dr 
Bree aays ; — " There is a great deal said of such arguments as are 
to be d^Ted ^m the ready belief, that a flying-fish might be con- 
verted Irr natural «e2«e(um into abird. How the flying lemur might 
have its membranous appendi^e changed into the wing of a bat. 
How the eye of the eagle might have been modified and varied and 
developed &om the blackpigmentary spot of the crustacean; or how 
a beao:, swimming about with open mouth to catch flies, might have 
been transmuted in due course into a mighty whale. But when we 
ask for ^ffoof, — forfacts to argue upon, — for reasons for believing, 
— ^or the sdentific basis of a rational induction, — alas, we get 
nothing but the doctrine of natural Mtleetion, of miodifiDatum of 
form, ot diverffence of character, of correlation of grouith, or we are 
coolly referred, with inimitable equanimity, lo that dork unfathom- 
aUe abyss, the imperfet^ion of th« geologieal record. That domestic 
animals (^ the same genns will modify, no one ever donbted. 
That climate, habit, differences in food, and careful and judicious 
crossing, will alter the races of animals, as to certtun unimportant 
points of structure, is a truth which no naturalist ever denied. 
But the pigeon, reared by the fancier, is still a pigeon ; the short- 
homed ox and the Devon are still most unmistakably bovine ; the 
tacer and the cart-horse still proclaim their brotherhood ; the 
greyhound and the spaniel are still dogs " (pages 8 and 9). These 
are important statements. The variations produced by domestic 
BBtion, ice., do not go the length of changing the true character- 
istics of the type. 

In the case of plants, nomeroos varieties have been produced 
E>y cultivation and by other causes. Some of these have, it is 
true, been erroneously exalted into apedes, and thus great con- 
fusion has often been produced. The following observations 
have recently been made on the species of species -makers by Kr 
Carri^re, which have been translated in the " Gardener's Chronicle" 
for December 8, 1860. The specilic type of different beings is 
extensible, and these again may be variously altered. Species 
offer a certain amount of resistance to change, which once over- 
oome, each individual of which it is composed becomes far more 
susceptible of being moulded and of undei^oing changes. Soma 
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plants have been long cnltiTated without change ; others sliow a 
manifest tendency to vary. In some cases these changes are 
induced by simply sowing the seeds in highly cultivated soil, 
while in others there is need of artificial fertilizing. This fertiliza- 
tion baa not been effected between different species, as is too often 
supposed, but between half-breds, i.e., between different varieties 
of the same species. All individuals thus obtained will breed to 
any extent. There has been a too ready admission of so-called 
new species. If all the pretended norellies were carefally exv 
mined, the number of the species would be reduced by one-lialf or 
more, as would also the genera. This excessive multiplication 
of species is well seen in such genera as Rubue and Hieraclum. 
In Linnsus's time there were two species of brambles, Bubtu 
fnttieoevt, and R. ctwjiw. But of these Grenier and Godron haTC 
made 22 species ; Boreau has made 64, and a German bramble- 
monger called MUller has mSde 236. The species of Hieraraum 
have been so multiplied, that they can only be distingDished by 
the names or numbers stuck at their sides in herbaria or botanic 
gardens. If these names or numbers happen to be lost, it is in 
most cases quite impossible to identify aui^ species, the trifling 
characters of which can only be compared to those of the persons 
who established them. Some idea may be formed of the con> 
fusion that at presents exists in this genus, when we recollect that 
the Hieraeium murorum and gylvaticam of authors have naturally 
brought forth 60 new species. The true observer of nature will 
bring these varieties, within the compass of the species to which 
they rightfully belong. These variations of species ore limited. 
They have a certain range beyond which they do not extend. 
Cultivated varieties, when left to grow wild, return to the original 
stock whence they came. Darwin has not disproved this by bis 
statements. Neither the vegetation of the present day nor that 
of bygone epochs of the world's history support his views as to 
the origin of spedes. He cannot produce intermediate transition 
forms, even with the help of countless ages of geological forma- 
tions. Dr Bree thinks that in every great period of geological 
history, the world baa been peopled by creatures adapted to its 
physical and climatic condition, and that there is no evidence to 
dhow that this has not been done by distinct acts of special crea- 
tion, by Him whose wisdom our finite minds are too apt to inter- 
pret and criticise. 

The denial of per saltum changes seems to savour much of the 
views of the scoffers mentioned by St Feter, who thought that 
all things had gone on from the be^nning without catastrophes 
of any kind, and who did not believe that the present world was 
to be finally burnt up and a new earth formed. Darwin assnmes 
that " no cataclysm has desolated the whole world, and that we 
may look with some confidence to a secure future of equally in- 
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appredable length," in which, " jndgiug from the past, we ma; 
infer safely that not oae living species will transmit its nnaitercd 
likeness to a distant futnrity." On the dogma, natura non faHt 
Micuffi, Dr Bree makes some valaable remarks ; and in p^es G3 
to 61 he gives a graphic and amusing description of the appear- 
ance of varioas organic tribes on the earth when viewed from 
Darwin's stand-point. In this sketch he attempts to bring out 
the fallacies of the sjstem, and the cmdeness and untenableness 
of the theory. 

Another pmnt on whicb Dr Bree dwells, is the implied im- 
perfection of organic beings as regards their functions, and the 
necessity for a gradual improvement by their own efforts. While 
Darwin speaks of instinct and adaptation as being at first imper- 
feet, and as being gradually improved by individual selection, Dr 
Bree shows that, as regards the instincts of animals, the formation 
of the various oi^ans, the minute structure of the body, and the 
microscopical character of the fluids — all is adjusted iu a most 
perfect and complete manner, indicating creative design and not 
mere chance variations by natural selection, as it is called, 

Dr Bree treats the subject in a clear, distinct, and popular 
manner, and brings strong aiguments of his own and of others to 
bear on Mr Darwin's theory. We recommend the book to the 
perusal of all who take an interest in natural science. 



Geological Treatise on the District of Cleveland, in North 
YorkefUre ; ita Ferruginous Deposits, Lias, and Oolites ; 
nrilk some Observations on Ironstone Mining. By Joseph 
Bewick, author of " Remarks on the Ore and Ironstone of 
Eosedale Abbey." 8vo, pp. 194. Ijondon : WeaJe. New- • 
castle: B«id. 1861. 

In these times of neek-and-neei competitions in commercial 
enterprise, and hatid-to-hand conflicts for political ascendency, 
wherein the ingenuity of man is taxed to the very confines of his 
intellectual as well as of his physical capabOities, whether for the 
attainment of individual prosperity or for the gratification of 
national ambition, — a question of no mean importance suggests 
itself as to the durability of the resources at his command in the 
one case, and, in the other, of their superiority both in kind and de- 
gree over those of his antagonists. The political importance of a 
nation, it may be assumed, depends leas upon the numerical 
strength of her forces per se, than upon the estent of her natural 
resources, and the amount' of fertilizing genius which she can 
Gommand to operate economically upon them ; and, in truth, she 
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owes her sopranacy not more to the strategic qnalifieationB at her 
generala than to the patient toTestigations of her philoaophen. 
What praportioB the mineral prodacts of this caaatrj bear to the 
anm of iia wealth it ia not euy to divine. Agrii»ltiue in its 
progresB has denuded the surface of its wood ; science in retnrm 
has discovered a wealth of eoal and iron. Bailwavs and sfaip- 
ping draw largely on both of these ; and, if we mistake not, the 
latter will make a still greater demand on the iron field when — as 
we undoubtedly shall nave to do — we change the time-hononred 
epithet of our natdonal bulwarks, and call them no longer onr 
"wooden" but our "iron walla." However fascinating maybe 
the piirsnit of the speculative science of geology through the 
fiercely contested theories of the Keptanists and Plntoniats, or 
through the still more remote doctrines of the andent Greeks and 
Romans, back even to very chaos itself; it has yet another foao- 
tioQ, and one of far greater practical utility, by which, in the e^>a- 
city of pioneer, it guides our labours in the useful and decorative 
arts ; pointiog here to marble or granite for the sculptor, there to 
materials for the builder ; and i^;ain, directing the engineer or 
the miner — thereby subordinating external nature, and adapting 
her more closely to the moral, iutellectoal, and physical conditiMi 
of the great human family. 

These somewhat disconnected but pertinait reflections hare been 
suggested by the title of the book before us. Before proceeding 
to remark on the merits of the work, however, it will be important 
to the reader to have a more accurate knowledge of the geographi- 
cal position of the district treated of than the author has deemed 
necessary to supply. Cleveland, Ord tells as, forms part of the 
North Riding of Y orkahire, and ia " bounded towards the north by 
the Teea and CrermaD Ocean ; by Mulgrave Castle and Thordiaa 
on the east ; by Grosmont Bridge, part of Wheledale Moor, SkiD' 
uer Howe, Rolles Cross, and Westerdale to the south ; th^ 
ascending the summits of Ingleby, Broughton, Carlton Banks, and 
Amcliffe, it includes Appleton-upon-Wick as an extreme boon- 
dary on the west. It is forty miles long and eighteen broad." 
From the chain of lofty cliffs forming its limits at the German 
O^an to its opposite boundary, this tract of land presents aseriea 
of peculiar and characteristic features, the most prominent of 
which are those "immense ranges of majestic hills," of which the 
author treats. The contrast of its wild and wide-spread moors, 
with its nooks of verdant pasturage ; its dales, its rivers, and its 
woods, render this locality a pleasant retreat to every lover of th« 
beauties and sublimity of nature. 

The work we speak of is divided into six distinct paiia m 
treatises, of which the first and second comprehend a geological 
delineation of the district, the former describing the consecutive 
strata of the formation, the latter having particular r^erKiee to 
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&e ironBtone seams. In the tlurd treatise tKe author grrea a 
^actieal explieatjon of iroostone mmiiig as panned in the mines 
under hie own directi<»i, together wi^ some remarks on ibe 
necessity of a careful aod thorough rendlation. The fourth toy 
tion ooBtains some practical Buggestions f«r the improrement of 
the port and harbour of Whitby. Fifthly, we have a paper oa 
the ooal deposits. Sixdilj, a brief paper oalite" probalMlity of 
Feacdiing the Coal-measures undv the Lias and other formatioDS in 
Korth Yorkshire and Glereland." And, lastly, a short appendix 
containing a " tabular sjnopns of the str^a forming the Oolitic 
and Lias groups in the vales of Eskdale, (roathland, Kewtondale, 
and Pickering." Here^ler we may perhaps take occasion to 
offer some remarks npon the purdy sdcnti£c part of the work, 
bat at present we confine ourselves to the eabject in its practical 
bearing, which is undoubtedly one of great national importance. 
The ironstone of Cleveland (originally Cliffland) had for many 
years been known to the ironmasters in the north, but owing to 
Bome mismanagement in sdecting the specimen cargoes despatched 
for their approval, its value was not duly appredated; and it was 
not nntii the year 1837 that it met with fovcuirable acceptance. 
In 1839, Mr Bewidt was called to Grosmont for the purpose of 
^ondncting the mining operatdons about to be commenced by Mrs 
Clark in her own estate. At the same period the " Whitby Stone 
Company" sunk their first shaft, likewise at Groimont, whence 
tiM miner^ was transmitted by die Whitby and Pickering Rail- 
way — "one of the early undertakings of the elder and iUostrioas 
Steph^ison" — to the port of Whitby. The cautious manner in 
which Stephenson gave his evidence before the House, when ques- 
tioned as to the probable speed of his locomotive, is worthy of 
remembnmce by all who are connected with new undertakings ; 
and, indeed, the absence of such caution on the part of the author 
of "Cleveland" might have been productiTe of serious con- 
sequences. 

<■ After having completed onr arrangements for a snpply, the 
man^^g partner of the firm expressed a hope that we had not 
ondertaken to supply a quantity of ironstone we were unable to 
woik: — ^viz., 10,000 tons per anmim-, in answer to which we 
observed that, before the year was over, we had little doubt of 
being able to rahe three or four times ihat quantity. The obser- 
▼ation thus made subjected us to a severe rebnke from that gen- 
tleman, accompanied by a well-intentioned admonition, to the 
.eSect that nothing was more disadvantageous to a young man 
than to make unguarded and ex^gerated statements. We en- 
deavonred to assure him that there was, we believed, no exa^era- 
tion in the statement we had made, in proof of which we had 
-only to mention frirther that we had ascertained, from careful 
experiments, that two seams of ironstone in Mrs Clark's rojal^ 
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wonld prodac« the anheard of quantity of 20,000 tons per acre. 
TluB annonDcemeut appeared only to make things worse, and he 
expressed very grave doubts of our being able to ful61 even the 
engagement we had entered into, being apparently convinced that 
we were wrong in our calculations, and were labonriug andrar a 
fiilse impression." — p. 20. 

The correctness of his estimate, however, was aubseqnently 
placed beyond doubt; for, in 1646, he saya — "This contract in- 
creased Mrs Clark's vend to 30,000 tons per annum." 

The prosperous state to which the iron trade had attained id 
1840-41 was followed, in 1842-3, by a more than corresponding 
depression, when pig iron was quoted so low as Sds. per ton. 
This, together with the discovery of the "Black Band" in Scot- 
land nearly drove the Cleveland mineral out of the market. By 
mutual agreement, shipments were suspended at Whitby for two 
years, after*whicli the iron trade revived, the Black Biuad disap- 
pointed many who had speculated largely in it, and Cleveland 
ironstone waa again iu demand. In 1844-5 pig iron was quoted 
at £6 per ton, and from that time until now the shipments from 
Whitby have been very cousiderable. Cleveland stone is not used 
alone, as it has been found to produce " what is termed, cold, 
short iron, — viz., iron wanting toughness ; which faalt is corrected 
by an admixture o£ hematite ore, obtained from Cumberland, a 
comparatively small proportion of which suffices." 

The annuid produce of the three mines at Grosmont is nearly 
as follows :— 

Tod*. 
The Whitby Stone Company, aboot . 30,000 

Mn Clark 30,000 

The Birtley boa Company .... 10,000 

Total ... 70,000 

The development of the ironstone workings at Grosmont ii 
checked by the difficulties of transit to the furnaces; the onlyraethod 
of ejecting this at present being by means of small vesaela sailing 
from Whitby ; and the anthor does not hesitate to say, that if the 
harbour were improved, so as to admit a larger class of shipping, 
the annual production of ironstone at (irosmont would reach ten 
ijmes its present amount. A line of railway (the North York- 
shire and Cleveland), which is now in process of construction 
through the very centre of the iron districts of Cleveland will, it 
is anticipated, very shortly connect Grosmont with the northern 
coal-fields; and other arrangements contemplated by the North 
Eastern Railway Company will materially facilitate mining opera- 
tions throughout the entire locality. The author, however, at- 
taches great importance to improvements in Whitby harbour. 
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Hie ^toat of the mmeral field of ClevelaDd we gather from the 
wtthor's oiMnimi to be somenhat as follows : — E>timstiiig the 
snperfioal area over which the mineral ma; be expected to occur, 
in BufiSdeiit qnanti^ to make it worth working, at thirty miles 
I7 sixteoQ, and deducting from this, to compensate for the denn- 
dationa which exist both in the valleys and in the ontcrops, sixty 
aqoan miles, we hare— 

80x16 — 60 = 420 square miles. 
Then, if the average yield be (as the author believes it will) 20,0C0 
tons per acre, and the loss of stone in working it be calculated at 
S066 tons, we have a net produce of 17,034 tons per acre, which, 
mnltipliad by 640 for miles, and this again by 420 as the num- 
ber of square miles over which the mineral is supposed to extend, 
givea ns, as the gross quantity of ironstone obtainable from the 
Cleveland iron field, the enormous mass of 4,820,669,200 tons. 
" Wo will assume," says Mr Bewick, " that 200 blast fiir- 
naees, making each 200 tons of pig iron weekly, for fifty lull 
weeks in the year, draw their supplies ^m this source ; say then 
200 furnaces x 200 tons X 60 weeka x 3} tons to the ton of 
pig = 7,000,000 of ironstone consumed per annum. jS'ext, 
4,820,669,200-^7,000,000 = 680 years of time during which 
the main Beam of ironstone may be supposed to meet the assumed 
demand. Two hundred blast furnaces is a large nnmber, but 
when it is considered that this is the cheapest iron-making district 
in the United Kmgdom — indeed in the world — and that so many 
as sixty-eight fomaces have been erected tot the use of the 
Cleveland ironstone within the last sixteen years — fifty of which 
have, in fiict, been constructed within the last ten or twelve years 
— ^we are disposed to think that, bad we taken doable the number 
for our calcolation, we shoald not have outstepped probability. 
It moat not be overlooked, however, that the above estimates 
refer solely to the main seam, leaving the top seam as well as the 
npper and lower oolitic ironstone deposits intact, It would be 
difficult to eetimate approximately, by a course of figures, what 
might be likely to be drawn therefrom, but we feel well assured 
that after the main seam workings have progressed for any con- 
•Idarable length of time, say a o^itury, or perhaps two, these will 
be brought into play; and our decided impression is, that the 
vbove 680 yean' duration may be extended to 800 or 800 years." 
—P. 123, 

We may perhaps, in a future number, continue our remarks. 
At [secent we must take our leave of Air Bevripk's very interest- 
ing volnme at this point. The illustrations, consisting of a large 
geological map of the district, with two elaborate sections, and 
I^ans of mining operations, are neatly executed ; and the book 
throughout evidences considerable taste on the pert of the pub- 
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liflher. The experience which the author has bad in minuig pn- 
snita generally, and especially his intimate aoqu^ntanee villi tite 
dietrict of Cleveland, gires a force to his soggestions which prac- 
tical men would do well to ponder. His object appears to have 
been to render hii work e8seDtiallypractica1,aad he has succeeded. 
He writes as one conscionB that, by imparting his knowledge in a 
plain and atr»ghtft>rward manner, he ia rendering his connlry a 
serrice. There is in fats language an earnestness which arrests 
the attention and commands respect, and withal an absence of that 
controversial petulance which ia so frequently observable in 
easaya of this kind. 



PROCEEDINGS OF SOCIETIES. 
Royal Society of Edinburgh. 

Monday, Sd Deoemher 1860. — His Grace the Doke of 
Abotll, I^aident, delivered an Opening Address. The fol- 
lowing is an extract from the address : — 

One of the dntiee which devolve upon me to-night, and one with 
which it ia perhaps best that I should begin, is the melancholy duty 
of recording the names of those whom death has separated from our 
fellowahip during the Session 1869-60. They are as follows: — 

WitUam Alexander, Eaq. Sir James Forrest, Bart. 

Dr James Andrew. Sir John Hall, Bart. 

Rt. Hon. Lord Arbnthnot. John Lisars, Esq, 

Sir T. U. Brisbane, Bart. Sir John MeWIUe. 

Dr Qeorge Boist. Dr Qeorge Wilson. 
Hon.Moaiitstiiart Elphinstone. 

Sir T. Brisbane was descended from an ancient and honoonbte 
family, whose representative oocapied the high place of Ghaneellar 
of Scotland in the middle of the fourteenth century. He was bom 
in 1773, and entered the army in 1789. A contemporary of 
Arthur Wellesley, he was early thrown into his society in Ireland ; 
and thus began a friendship which was cemented by a close com- 
panionship in arms, and lasted to the end of the great captain's 
life. Sir Thomas Brisbane's active military service t«gan in 17S3, 
in which year his regiment formed part of the Duke of Yoik's 
expedition to Holland. From 1795 to 1798 be was engaged in 
the varions afiairs by which the West India Islands were succes- 
sively reduced. It was during his voyage out in 1795, that havii^ 
been in imminent danger of shipwreck in a collier transport, from 
the ignorance of the captain, he was first led to direct his attention ' 
to astronomical observation. 

Having acquired by purchase in 17i>9 the lleotenuit-oolonelcy of 
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the 69th regiment, he returned to England, bnt fioding that that 
regiment had meanwhile been Bent to Jamaica, he was obliged to 
repair to that island in the following year. 

Sir Thomas Brisbane's health having suffered severe]; from the 
efTecta of climate, he was obliged to retire on half-pay, when in 
1804 bia regiment was ordered to India. But in 1810 he was 
^pointed to the staff at Canterbnry as assistant adjutant-general ; 
and on the arm; goii^ oat to Portugal, he applied for an iqtpoint- 
ment aoder his old friend Sir Arthur Welleslej. In 1812 he 
Mcored this great object of his ambition, and as brigadier-goaeral 
joined the famd-qaarters of the armj then at Coimbra. 

Sir Thomas remained in this high command throughout the 
remainduT of the Peninsular war, and for his distinguiBhed services, 
especially at the battle of Orthea on the 27th February 1814, he 
bad the honour of receiving by name the thanks of the British Par- 
liament. At the close of the Peninsular war. Sir Thomas Brisbane 
was selected for the command of one of the brigades which were then 
sent out to Canada, where he used his influence in putting an ead 
to the barbarous practices too often resorted to by both parties in 
the unfortunate war with America. The escape ^ Napoleon from 
Elba recalled Sir Thomas in haste t? Europe, where, bonej&c, he 
arrived too late to take part in the final triumph of his great Com* 



There is one curious incident of this period of Sir T. Brisbane's 
life whioh is specially interesting to us. It is well known how in- 
tense was the feeling of bitterness against the French government 
and people roused in the German nations by the .cruel humiliation 
they had all auoceesively undergone from the successful tyranny of 
Napoleon. Some of the public buildings of Paris, commemorative 
of his victories, were saved only by the personal interference of the 
Duke of Wellington. It appears that another, the abode of no less 
celebrated a body than the Institute of France, was saved through 
the appropriate agency of Sir T. Brisbane. The claim thus estab- 
lished on the favour of the most distinguished scientific society in 
the world, in addition to that founded on his own acquirements and 
pumits, was speedily acknowledged. On the motion of Bouvard, 
the French aatronomer, Sir Thomas Brisbane's name was added, by 
an unanimous vote, to that roll of membership, which aSbrds, and 
has long afforded, one of the most valued honours attainable by the 
successful cultivators of science. 

In 1820 the continued favour of the Duke of Wellington pro- 
cured for him the govemurKhip of the important colony of New 
South Wales. It was this command at the Antipodes which enabled 
Sir Thomas to render to astronomical science those new and im' 
portant services which procured for him, four years after his return, 
the gold medal of the Royal Astronomical Society of London. He 
eetabUshed, and maintained entirely at his own expense, the now 
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oelebnted lAntfrtatotj «t PanunntU. So Mr\j u 1808, wh« Ui 
health hxl «K>mpell«d bim to rettr* for ■ tiiM fioni actire nrfios^ 
he bad erected an obserratoTj at Brisbaae, his Dative plaoO| and 
aome of tbv iiutnimenta procured for thia eetablidiDMnt were tha 
first with which obeerTalMin were be^^o at the Antipodes. 

Sir T. Brisbans was elooted an F.R.6.E. ia 1811. but tn «»• 
Bequence of hia vurioua milit&r;^ ^pointmeiita abntd, he did aot 
penonalljr t^e taach patt In its prwoedings until about t8S6( 
when fain name appeara on the list of theConnctL In 1632 fae loe- 
oeeded Sir Walter Scott as Freaident of the Societj, an bonoar whi«k 
he fuUj appreciated to the ror; 1»L A oertain siuplioitj of efaa- 
raeter, combined with a dignity and oouttesy which peouliari; became 
hiin, made him deoetredly and QhiTenall; popular among tfae Fd* 
Iowa. THk perfect disbtereatedneaB with wbioh be deroUid hiBnelf 
to Hcienoe, added to thia favmirable impreasioa a feeliBg of aiiiMre 
respect. He waa la*ieh of monej when anj aoientific object wm in 
view. Many an unfriended but ingeaioue perton baa beea enooiK 
raged bj his liberality, which onlj wred sometimea on ibe aide af 
being too indiacriminate. About eefentewi yean ago, hsTuag fallea 
heir to a oonsiderable property, hia Grat thought was how to apeod 
ii beat for the advancement of his faTOurit« acience*. After «h>" 
Bultation with cue <af two persoiiH on whose judgment he relied, be 
datermiaed on erecting the magnetioal and meteorological obuermtMy 
ab Makerstoun, and on mpporting the needful staff of obserren at 
hia own expense. The valuable obswvationa whi<di were made tha«^ 
moat ably superintended, for the moBt ps^ by Mr J. Allan Bronn, 
were afterwanU prinUed at great length in the Transactions of tha 

iioty, at the joint expesse of the Society and of Sir Thoma* 



Among the Fellows of tiiie Society whom we have loet during tha 
present year, there is another whose name I cannot pass by ia 
tiitnn, or with mere mention only : I m«an the name of Hoimt- 
stuart Elphinstone. In all prc^bility there are few meonbera of 
thia Society now present to whom this dbtikguiahed man was per- 
sonally known : because the greater part of his lite was spent b 
India, and the remainder of it in very close retirement. But bid 
name is familiar to all of as as one of the most emineat among tfaDas 
whose courage and atHlity have built up the colossal fi^ie of our 
Indian empire. So far as active service is oooeemed, he was a yet 
earlier companion in arms of the great Duke than Sir 'Ibomat 
Brisbane, Alternately aoting as soldier and drilian, as hi tlie earlier 
days of the " Company" alt her great servants oooasionaUy did, he 
took an active part in the campaign wbioh founded the hta* of 
Arthur Wellealey. MountetuartElpbinatone bas, bowever, ah^htf 
claim on the grateful recollection of his country. When war bad^ne 
its woHi, and the time bad come for governing the people who had 
been couquertd, his powers of admrnistration w«re 4a connpiawHiE as 
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bii oooragfl in tbe field. By the imiv«ful cooMiit of all who kaow 
tbe hiatory of mit Indian empire, he is regarded as one of tbe veiy 
gyc& te rt of thou wbme wiadrao and rirtae bare Mided to rceoncila 
iu people to British rale, and have foanded those tnditioiis of 
gmvrnmoit which, modified more or less bj the progreu of eretita, 
moM continue in the main to be the guide, not onlj of m Is India, 
bat of aU nattniB irito sndertdke the difficult and respontible duqr 
of Riling ether natima, diffwort firtMn tlienualraa in nee, language^ 
uid religion. 

€}eorgeBiiist, LL.D.,F.R.Sa. L.andE.,aBdG.S., another reoenti; 
deeeaeed felloir of the Societj, iras bom at Tannadioe in the Tear 
1806. Hie father having been minister of diat pariah, which is in 
tbe preebTtery of For&r, Dr Buist was edncat«d at St Andrews, 
and studied divinity for ^e purpose of beeoming a minister of tin 
Church of Sootiand ; but, though licensed to be a preacber, he never 
was oidained as a minister of tbe Chared. He oultinted with ani- 
duity the stndy of sdence, especially in it« bearings ob natural 
faistory and geology, founded a prorincial society for its proseeution, 
and gained tbe prise oflered by tbe Highland (utd Agrteoltiiral 
Society for an aocmnt of the Geology of Perthrfiire, which is pub- 
Hahed in Uie Transactions of that Society. Daring his reridenoe tn 
India he contributed many papers of interest to the scientifie 
aocietieH of that eonntry. In addition to ibeee, he aleo pohttshed 
papers of interest on its aMiqoities and history. Hany important 
public works enjoyed much bene&t from his actin co-operation. 
Among ttxrse may be mentioned tbe establiiiimeBt at Bomlwy of an 
indostrial Bcbeol for natives, wherein a knowledge of Britiiih oianu- 
botures was taught, and which ted the way to similar industrial in- 
Btitntions for the other presideiicies. Dr Buist died on « voyage to 
Catcntta, on Uie Ist day of October but. 

I wish I were capable of pteseatii^ to die Society anything like 
a really nseful renew of the pngresfl of science during tbe yesx 
wfaidi is about to eloee. This 1 cannot pretend to do ; but pei^fn 
I may be allowed to direct your attmtioa to one or two subjeots te 
winch that progress has been important. 

To begin widi our own country, and with an inTestigation tiie 
importance and interest of which has been acknowledged by the 
Society in tbe grant of the Brisbane medal, — I have reason to believe 
that Sir Roderick Unrobison has been proseoitting with farther sue- 
cesa his examination and reclassification e^ tbe more ancient rocks of 
Scotland. The clue afforded some years ago by the disoovery of 
Hr Peach, that the limestones of Duimess in Sotberland contained 
fossila of Uie Lower Silurian age, has been followed up by oinr distin- 
goisbed countryman Sir Boderidc, with his usual indefatigable per- 
severance, and his usual s^acily of interpretation. The result of 
his last researches goes far to extend the light already thnwn on 
the rocks of Sutherland and Hoss to the vast series of micaoeous 
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Riid quuizOK Btnta which eamtitato the great bulk of the Western 
HigUandB in the oouatios of At^ll and InTeraesB. And I think 
it a circumstance worthj of mention, thftt gome jeu^a before tha 
discoveiy of the Sutherland fossils, and before, therefore, any clae 
from orgianio retnaioB had been afforded, Sir Roderick Marchison 
had suspected that the whole series of met&morphic elatea in the 
district to which I refer were Dothio{{ more nor Less than altered 
Strata of Silurian age. He expressed that snspiuon strongly to 
myself in 1660, when I had as opportunity of pointing oat to him 
eome of the more characteristic beds in the neighbourhood of loTer- 
aray. During this last summer and autumn, he has traced the 
upward series of rocks from what he calls the fuadaroeiital gneist 
in Sutherland and Lewis, soatbward to the islands of Islay and Jura, 
and by a close examination of the stratigraphical relations, is now 
prepared to furnish proof of the truth of the conclusion to which by 
a species of instinct he had been led before. In one of the facte 
upon which this determination rests, I think I can venture, from 
personal observation, to confirm his ailment. The term gneiss 
had been correctly applied by U'CuUocb to the fundamental rock 
of the outer Hebrides, a rock which reappears Jn great mass on the 
south-west coast of Sutherland. But unfortunately he applied the 
same term to other rocks, which are now proved to OTorlie beds 
containing Ijower Silurian fossils. Ha thus confounded strata whidi 
are separated by immense ^es from each other. Now, Sir Boderick 
Murchison has pointed out the rasential differences of litbolc^ical 
character which distinguish the fundamental gneiss from all the 
rocks of the overlying series. Wh«i these differences an once 
pointed out, it is impossible to mibtake the two. The fundamental 
gneiss is distinguished by the predominance of hornblende, so 
thickly laid, gener^y in lines parallel to the stratification, as fre- 
quently to render the atone aimoat black. The felspar and mica are 
generally found in large separate crystals and plates ; and it is not 
usfrequently intersected by veins and masses in which the same 
mineral constituents are more perfectly mixed in the form of granite. 

To this rock, which is largely developed in our North American 
possessions, where abo it is succeeded by a very similar series of 
overlying deposits, the term " Lawrentian" has been applied by Sir 
William Logan. 

This term Sir Boderick Murchison proposes to retain for the 
oldest stratified rock yet known in the world. Upon this funda- 
mental Lawrentian gneiss are piled the vast series of Cambrian 
strata which constitute the great mass, and sometimes the whole, of 
the most strikiDg mountain-forms on the west coast of Sutherland and 
Boss. These strata are estimated by Murchison to measure some 
ten or twelve thousand feet in tbicknees. Besting again unconform- 
ably upon these Cambrian beds, and capping with their white 
quartzites many of the mountains, the true Silurian racks appear, dis- 
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tingDished — msinlj ia the limestone bandis, but bIeo, tbongh mora 
rarel J, in the qnartzitee — hj orthoceratitea, and other cfasracteristic 
fcaails. latercal&ted among these, and therefora having their rela- 
tive >ge clearly determined, occur thoge other more crystalline and 
metwmorphic strata to which the same term gneiss had been also nn- 
fortnmtelj applied. But no two rocks can be more difTerent than 
diose overlying rocks from the fundamental gneiss. I have never 
seen in sny ^rt of the South-west Highlands, among the moun- 
buns which M'Culloch assigns to gneiss, any rock approaching in 
ch&racter to the gneiss of the Hebrides and of the north. The 
question, however, will, I have every reason tobelieve, be finally settled 
by the proofs which are about to be brought before the Geological 
Society. SirR.Murchison has found that theislandsof Islayand Jura 
present perfect repetitions of the phenomena of Sutherland, and that 
the qnsrtz rocks and limestones of Silurian age are superposed 
conformably and without a break by the micaceous and chloritic 
series which occupies sach large tracts on the opposite mainland, 
and which, folding over a little south of Loch Tay, and clasping 
round Schiehallion, i^ain rises up to the north of Loch Rannodi, 
and allows the lower quartzltes and limestones to reappear. Very 
curious questions arise as to the causes of the metamorphio action 
which has so completely altered the structure of beds lying over 
others which remain comparatively unaffected. Some geologists 
have been inclined to deny the existence of true stratification in the 
mieaeeons chloritic schists of the South-west Highlands, and to 
assign the appearances to lamination or slaty cleavage. I must say 
I agree entirely in the view taken by Sir K. Murchison, that this 
doctrine is wholly untenable. Indeed, I can with difficulty sup- 
pose its being held by any one who is familiar with the districts 
in which these rocks prevail. It may safely be affirmed that there 
IB no one indication or feature of true aqueous stratification which 
b awanting, except the presence of organic remains. There are the 
same alternations of siliceous, muddy, and calcareous beds, which 
everywhere characterise a long continuance of marine deposit thrown 
down under various mineral conditions. 

It is well to observe that this new classification of the rooks ia 
the north-west of Scotland adds additional force to an argument long 
ago used by Sir Roderick Murchison in reference to the bearing of 
geol<^icsl evidence on the great question of the beginning and suc- 
cession of life. The Silurian strata, in which fossils have been 
discovered, are more crystalline and more highly metamorphic than 
the Cambrian strata which lie below them. Tet, in Scotland at 
least, no organic remains whatever have as yet been discovered 
throughout the vast series of beds which belong to those old de- 
podts; whilst elsewhere the few forms of life hitherto discovered 
indicate what M. Barrande has called a " Primordial Zone." These 
successive formations have now been traced, and mora or less exa- 
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mined, in fthnost e*^ regioa of the globe, and ereiTwbare tbe aama 
limit«d asMmblage of orgwiia retnains bu been eeUUidied — the 
ume toUl ftbwnoe of sqj indication of terreetrial life — the Mune few 
generio tjpoa, chiefly of eni8tace«, oepbalopodft, brMhiopoda, most of 
which have long since ceased to be, whilst one at least has nimved 
ererj sabsequent revoluUon, and is still linng in the present ixj. 
Oa the other hand, it will no doabt be argued bj tboeo who take an 
opposite view, that tbe circumstances attending this reclaeaificatimi ot 
the older rocks of Scotland tend more than e*er to teach the necevitj 
of oaudon in the interpretation of negative evidence. Tbe abundant 
exiitfflice, it will be said, of organic life during the ages of the Silurian 
deposit is beyond question. Yet all traces of it have been obliterated 
absolutely tbroughont a raet series of beds : in other*, the indicaticmt 
are so exceedingly obscure that their character is altogether doubtful; 
wbilst only in one or two thin seams of limestone, and in etill rarer 
qnartiite beds, has an unequivocal record been preserred of the hj^bly 
organised and abundant molltucan life of the Silarian seas. 

Before passing from the Geology of Scotland, I must direct the 
attention of the Bodety to the rer; beautifal geological map of this 
city and its ricinity which has been lately published by the De- 
p^tment over which Sir &. Murchison presides as Director-General, 
The coal-basin, with its coal crops and faults, was the work of Mr 
Howel ; the rest was surveyed by Mr Gelkie ; both these genll»- 
men being geolo^sts of the Govemment Survey. The admirable 
care and exactness with which they have given the minutest details 
of a very varied and intricate district, is an excellent example of the 
high eeonomioal as well as scientific value we may anticipate of tlw 
geological survey of the eountry. 

Tbe oldest formation in this sheet is the Zmver Silurian, of which 
two small patches occur along the southern edge of the map. They 
belong to the great Silurian tract of southern Scotland, ag;ainst 
which the upper Old Bed Sandstone and carboniferous rocks of the 
Lothians rest unconformahly. There are at present known only 
two areas of Upper Silurian strata in Scotland, of which one occurs 
in the Pentland Hills, and is mapped in the present sheet. It con- 
sists of highly inclined shales and sandstone. Mr Charles Maclaren 
was the first to detect organic remains in these strata. About 
twenty-five years ago be found two orthoceratites, but in a frag- 
mentary state. In the year 1607, when the Geological Survey 
extended into the district in question, Mr Geikie first made known 
the richly fossiliferous character of these Silurian strata, the aeaem- 
blage of fossils unequivocally indicating the horizon of the Ludlow 
rocks of England. On the edges of the upper Silurian beds rest 
nnconformaUy the upper Old Bed Sandstones and conglomeratea, 
with enormous interbedded sheets of felstone, which form the chain 
of the Pentland Hills. 

Tbe great Lower CarbcniiferouB group is well shown in tbe utm 
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embraced by the present map. It occupies the whole of the district 
between the Bathgate hilU and the Fentlands, and contains in that 
region a seam of limestone, which is the equivalent of the Burdie- 
hooae limestone on the east side of the Pentland ridge, and also a 
seam of ooal that appears to be quite local. The line of outcrop of 
these two seams, as traced on the map, will show the intricate 
diaracter of the geological details. Perhaps the moat remarkable 
feature in the Lower Garboniferous series of the Lothians is the 
abundance and variety of its associated contemporaneous igneous 
rocks. There is no well marked zone in the series which does not 
at some locality in this region display its sheets of greenstone, 
felslone, or ash. 

The Carboniferous limestone of this sheet shows characteristically 
the Scottish type of that sub-formation. Its base consists of lime- 
stone bands, with associated shales, sandstone, and coals. Abore 
these comes the group of coal-bearing strata, known as the " Edge 
eoals" of Midlothian. But these are not the Coal-measures of 
England, seeing that above them there are bands of hmestone, with 
true Carboniferous limestone fossils. The Millstone grit has not yet 
been satisfactorily determined, but its place may be represented by 
some of the thick sandstones of Boslin. 

The Coal-measures proper, or " Flat coals" of Midlothian, oo- 
enpj the centre of the Edinburgh coal-basin. They are truly the 
equivalents in position as well as fossils of the Coal-measures of 
England. 

It is deserving of remark, that while, in the Xiower Carboniferous 
strata and in the "Kdge-coals" of Linlithgowshire, volcanic rocks 
abound, none occur in the Edtnbui^h coal-Geld, although they were 
abandant in that district during the earlier part of the Carboniferous 

The system of parallel faulting of the Pentland Hills is also 
worthy of notice, as acoounting for the small development of Lower 
Carboniferous strata on the east of the chain, and their great expan- 
sion to the west The highly inclined character of these strata along 
the east side of the hills (some being quite on edge, hence called 
" Edge-eoals"), arises from the downthrow of the whole coal-field 
gainst the older rocks of the chain. A detailed description of the 
sheet from the geologists before named is at present in the press. 

The attention, not of geologists only, but of men of scienL-e in 
several departments, has, during this and the preceding year, been 
fully awakened to the importance of a discovery which is really of 
much older date — vii., that flint implements, the work of man, are 
found in beds of drift gravel associated with the tones of the last 
genemtion of the great extinct mammalia. The full significance of 
this fact is only nop being fully recognised, and many of the con- 
clusions which it may tend to establish are subject to much doubt, 
and will probably form the subject of increasing controversy. But 
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it ta only necessary to have a dear idea of the lacta as the/ have 
been how ascerttuued, to see that one conclnsion at least is placed 
beyond all question — vii., that great physical changes on the snrfaee 
oF the earth, and these, in part at least, effected bj the agencj of 
water, have iakon place since the creation of man. 

Whether this conclusion corriee the creation of man farther back 
than had commonly been supposed, or whether it merely brin^ 
nearer to us than we had before conceived, the last great ebangom 
which have produced the existing surface, is the main question on 
which debate arissB. As geology gives no certain data for com- 
puting positive, but only relative time, this question is necessarily 
involved in much obscurity. But there are certain limits within 
which, after all, the controversy is confined. It is well to obserre 
that, according to the principle on which geological times and epociia 
are olaisified, the human epoch remuns, after these discoveries, very 
much where it stood before. It is true that many of the large 
animals, with which the traces of man seem to be connected, are 
now extinct ; but a very much larger number are still living. The 
Uolluscan Fauna, which plays so important a part in ^es of geo- 
1(^10 time, IB absolutely the same. The general aspect of Hiimal 
life is the present aspect, with the exception that a ceitain number 
of species of the lai^r Herhivora and Camivora have become ex- 
Unct. But such extinctions, local in many instances, and total in 
some, have taken place in historic times, and are in visible process 
of accomplishment even now. Sach extinctioas do not constitute a 
new Fauna, nor, according to the received principle of classifying 
past times, do they maik a new geological age. The en of man, 
therefore, remains, geologically speaking, in the same relative place 
in which it stood before — the very last and latest of the world. 

But the fact that human implements ue found under great beds 
of gravel and of earth formed by water, whether of rivers or of the 
sea, at an elevation which in either case would imply changes of 
level, such as, if general, would be enough to revolutioniie the 
whole aspect of our now habitable surface, is a fact which casts new 
and important light on the (geologically speaking) very recent date 
at which those changes have taken place. 

Whether the men who formed the implements were or were not 
contemporary with the living quadrupeds whose bones are associated 
with these implements, seems to nie a subordinate question. The 
mere fact of such association may not absolutely prove the point, 
because it is conceivable that the hones may hare been merely re- 
^Sg''^ted from an older fossiliferous deposit. But I suspect that 
the reluctance to admit the contemporaneity of man widi those 
animals results from the reluctance to admit man's priority to such 
physical Ganges as are supposed to separate us from a Fauna 
typiaed by the Mammoth and the Elk, If, therefore, the fact of 
such priority be proved from the Stratigraphical position of the flint 
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relics, whoUj independent of say argument derived from orgtuiic 
remains', the importance of the question respecting the human age 
of the great mammslfl will be mach diminished. It may be well, 
therefore, to keep our attention firmlj fixed on what is the really 
important question — the nature and position of the strata in nhich, 
and aoder which, the flint implements have been interred. Going 
no farther for Light upon this question than the particular beds at 
^miens and Abbeville in France, whero the implements have been 
found in greatest abundance, it is enough to record the facts. The 
flints are embedded in a stratum of grarel, which rests directly on an 
eroded surface of the chalk, and contains along with the hatchets th« 
bones of the great extinct mammalia. This is ^ain surmounted by 
a bed of sand from seven to ten feet thick, in which only a few rare 
bonea and implements have been found. This is again capped by 
a seccmd bed of gravel from two to five feet thick ; and lastly, on 
the top of all, ia a bed of brick-earth, in which, as if to afibrd .the 
very poetry of illustration, are to be seen the tombs of Roman Gaut. 
Sodb [s the position of the beds with referenoe to each other. But 
what is their position with reference, not to each other, but to the sur- 
rounding country \ The gravel-bed extends to points upwards of a 
hnndred feet above the level of the river Somme, which occupies the 
bottom of the existing valley. It is described by Professor Aogers, 
a most competent and accurate observer, as extending to the 
summits of the plateaux which determine the existing drainage. 
Whether, therefore, the water which formed those beds were marine 
or flnviatile, in either case such changes of level are implied as 
would be sufficient, if general, to alter widely the existing distribu- 
tion of land and sea. 

Here, then, the question arises. Were those changes local— ^-con- 
flned perhaps to the distriot of Western France \ Connected with 
this qnestion, another immediately occurs : Is not this bed of gravel 
identical in oharacter and composition with similar deposits in other 
oonntries ? Is there anything to distinguish it from the gravels 
containing precisely the same mammalian bones which are familiar to 
geologists in almost every country, and which have been recognised 
every here and there over the whole of Europe, from Siberia to 
PaWmo, and from the basin of the Thames to the valley of the 
Dannbe \ So far as I have been able to gather from the papers 
whioh have detailed the facts, there is nothing to indicate any dif- 
ference whatever, except that, at least until this discussion arose, 
human implements had nowhere else been recognised as associated 
with the drill. The absence of such remains elsewhere, however, 
would go for little in establishing a diflerence, because it is clear 
that the men who existed before the formation of the Abbeville beds 
were rude, and probably widely scattered savages, distant outliers of 
their race. The chances, therefore, were infinite against the preserva- 
tion either of them or of their works. But even this distinction, it would 
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ftppmr, is being broken down. It is now recollected Hat m Ivng as 
sixty jears ago, human implementa had been diseoTered in Suffolk 
under Bimilar conditioni, and the fact commanicated to the publio 
in an archeological journal bj the dieeorerer Mr Frere. The 
spot has been since ristted hy Mr Frestirich, fresh from the Abbe- 
ville beds, and he recognisea the same phenomena. But this is not 
all. The soeat, once taken up, is becoming stronger and stronger, 
every Any. Closely connected with the period of the drift-graveb 
are the ossiferous caves and caverns so common alt over Europe 
where limestones prevail. They have been long known to contain a 
profusion of bones of the extinct as well aa of living mammalia. 
Here, again, it is now confidently asserted that human implements 
are being found under conditions which leave no donbt tliat, whether 
msn was or was not contemporary Kith these animals, he most at 
least have preceded the action of those agencies which brought the 
bones tt^ether. The evidence in this case must necessarily be 
more lisSle to erroneous interpretation than in thecase of imple- 
ments found in undisturbed beds of gravel, because caverns mmt at 
all times have been a resort of savage tribes whenever the entrances 
were accessible from the surface. But tile evidence seems to be 
such as is sufficient to convince examiners so careful and acnte as 
Dr Falconer and Mr Prestwich of tlie undoubted priority i^ man 
to that diluvial action which appears to have swept into those 
caverns their mixed contents. But this is not all. It is now re* 
called to mind, that so long ago as 1833, a M. Schmerling had pub- 
lished Researches into the Omiferons Csvems of Belgium, in which, 
not implements of man only, but his teeth and his bones, and 
portions of his skull, had been found so thoroughly mixed up wiUi 
the remains of the lower mammalia as to leave in his mind no 
doubt, if not of thair oontemporaneous life, at least of their eon- 
temporaneouB entombment in the spots where they are now found. 
These are remarkable facts ; and in so far aa they indicate that the 
phenomena of Abbeville are closely related to others observed in 
many different parts of Europe, they go &r t« prove that the Freudi 
gravel-beds were due to no mere local cause, but to some dilovial 
action which was general, and therefore in all probability due in 
great part to the waters of the sea, 

I need not point out how many and how interesting are tbe 
questions which this discovery raises in onr minds. Was this in- 
cursion of the waters of the sea, over a pre-existing land, sudden 
and transient, or gradual, and of long duration t In the Abbeville 
beds there seems to be clear evidence of four successive stages oS 
submergence, each distinguished from the other by different mineral 
conditions. The first bed, that in which the bones were entombed 
along with the human implements, indicates an action strong, if not 
violent, but not of long duration. The second indicates, by its finer 
materials, tbe action of a gentler force. Tbe third seems to be 



R(yal Society of Edinburgh. 149 

very much a repetition of the Grit ; whilst the lut can onlj be 
accounted for on the supposition that fine sediment had time to 
aeeumuUte in comporatiTel; tranquil waters. The interest of the 
question is very much centred in the nature of the action which 
began this aerie* of eveats. Perhaps it may be well to look at the 
ccHiciaBion come to b respect to the origin of the mammaliferous drU^ 
gr»Tel by the geologist who has devoted moat special attention to 
tbe subject, and before the discoveries of Abbeville had disturbed 
any preconceived idea. I find Mr Frestwich, in a lecture delivered 
in 1857, coming to this conclusion in respect to the oesiferoos 
grftveb of the Thames : — " Taking into consideration the absence of 
eontomporaneoue marine remains, and noting the immense mass of 
but slightly worn debris derived from and covering irregularly the 
sedimentary deposits ; and the fact that it has evidently been trans- 
ported from greater or less distances, combined with the occurrence 
in the gravel of the remains of large land-animala, of trees, and of 
fresh-water land-shells, we have, I conceive, at all events in these 
facts, indications of at least one land-si^ace here destroyed, and 
Ita rocks, plants, and animab involved in one common wreck and 

An able and elaborate paper on the " Distribution of the Flint- 
Drift of the South-east of England," &c., was communicated to the 
Geological Society of London by Sir B. Hurcbison in 1661. The 
pfaenomena be desoribes seem everywhere to be a precise repetition 
of dtose of Abbeville. Everywhere the fliut-drifl, which is often, as 
dtere, covered by brick-earth, clay, or loam, is characterised by the 
bones of the gr^ extinct mammalia, and everywhere, according to 
the author's view, gives evidence of sudden and violent diluvial 
action. Everywhere, also, this drift-gravel rises high above the 
levels of the existing drainage, whilst, at the same time, it gives 
evidence that the general conBguration of the surface was substan- 
tially the same as now. Everywhere, also, wherever shells have 
been preserved, they belong to our existing fauna, and thus prove 
bejond a doubt that, geologically speaking, the age of the drift is the 
^e of the existing world. " In short," be says, " the olifis of 
Brighton affitrd distinct proofs that a period of perfect quiescence 
and ordinary shore action, very modem in geolc^ical parlance, but 
nry ancient as respects history, was followed by oscillations and 
Tiolent fractures of the crust, producing the tumultuous accumnl^ 
tions to which attention has been drawn." 

Unless, then, the Abbeville beds of driTt can be separated from 
those BO widely prevalent in other countries, the discovery of human 
implements underneath this drift will rather tend to bring nearer to 
OB than had ever been supposed some great and sudden diluvial 
action, than to cast any very clear light on the absolute time — that 
is, on the time measured by yeat« or centuries — which has elapsed 
since the creation of our race. The facts whiih ha«e been brought 
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to light prove, inijeed, clearly enough, that since man walked the 
earth some great changes have affected the condition of its aarfaee ; 
and it ia impossible as yet to say what bearing this discovery may 
be found to have on that remenibranee of at least one great catas- 
trophe, which is not more a part of sacred history than it is of pro- 
fane tradition. 

We must not, howerer, shut our eyes to the indirect effect which 
this discorery must have on the question of positive time. In thefirnt 
place, there is a school of geolc^ists, led by our dbtioguished coun- 
tryman Sir Charles Lyell, who disbelieve generally in those conclu- 
sions which point to violent and sudden changes ; and, in the next 
place, it must be remembered that changes which in point of geolo- 
gioal time might well be accounted rapid, might nevertheless well 
occupy thousands of our years. There is proof in those gravel-beda 
of the Soinme of a double motion, one of submergence to the depth 
of certainly more than 100 feet, another of subsequent elevation, 
during which the immense mass of material which had been brought 
down and deposited by water, has been worn through and broken into 
escarpments, either by the existing stream or by more powerful 
currents. We have no data from which to measure in years the 
time which the accomplishment of such a series of changes may 
imply. But I think the general impression left upon the mind 
must be in favour of a very high antiquity. Farther light may be 
oast upon this subject if the drift-rgravels of France, the sooth of 
England, and other countries, can be co-ordinated with any one of 
the stages of operation to which we owe the superficial deposits of 
Scotland and the north of Europe generally. It is well known that 
in these last there is one prominent characteristic which is absent 
farther south. I mean the abundant proofs of glacial condidons, ot 
an arctic climate. On this subject there is a paper of great interest 
in the last " Quarterly Journal of the Geological Society," by Mr 
Jamieson, founded on observations made mainly in the ootinty of 
Aberdeen. The cycle of changes which this geologist thinks can be 
clearly traced, as necessary to account for the superQcial deposits of 
our own country, amount to no less than five great epochs, including 
two of submergence and two of elevation, and involving changes ol 
level to the extent of more than 2000 feet. Scotland has long ago 
furnished evidence as clear ae that founded on the French flint im- 
plements, that at least previous to the last of those elevations man 
had reached her shores, and navigated her rivers and estuaries in 
those rude canoes, hollowed out of trunks of oak by stone hatchets, 
which have been frequently found in elevated beds of silt and gravel 
in the valley of the Clyde. And here we strike upon evidence 
which has some bearmg upon the question of time. Closely con- 
nected with the period preceding the last elevation of the land, ws 
have proof that an arctic climate prevailed over a laige part of the 
northei-n hemisphere, whose climate is now comparatively temperate. 
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Bot tbis period seems clearly to have been one of long duratjon — that 
is to say, of such dnratioD, and lasting under such conditiooB of com- 
pustive rest, as to allow the development of a glacial fauna. Gose 
to mj own residence on the Clyde, each low ebb exposes numerous 
examples of the Pecten Itlandicut, and of those very large Balani, 
which are now confined to arctic seas. These beds of shells, which are 
all of existing species, but of species which have retired from our now 
more genial temperature to a northern habitat, were first described 
by my friend Mr Smith of Jordanhill, and his observatiiins and con- 
clssions bare since been abundantly confirmed. We have no know- 
ledge how this period was brought to a close. Bot there seems to 
be evidence that it had come to an end, and that for a long time 
before the last eleration of the land, and before man had ap- 
peared in Scotland. This seems to be a legitimate deduction from 
the fact that the canoes in the elevated Clyde beds are formed of 
oak of large dimensions and of great age. Forests which afforded 
soch tinnier must have flourished in a climate not much more rigor- 
ous than that which exists at present. Here again, then, the earliest 
footprints of our race are traced up to a point, preceding indeed 
some important physical changes, but clearly subsequent to the estab- 
lishment of all die main conditions which now affect the distribution 
of animal and vegetable life. 

As regards the extinction of some antnials, I have spoken as if 
the contemporaneousness of man with diem whilst yet living ought 
not to be absolutely assumed merely from the fact that his imple- 
ments are associated with their bones. But on this point new evi- 
dence is being rapidly collected and brought together. Mons. 
Lartet, a distinguished French naturalist, has found what he consi- 
ders to be distinct evidence of the mark of human weapons on various 
parts of the skeletons of the extinct mammalia of the drift. These 
marks have been detected on the skull of the Megneeroa Hibemieat, 
or great Irish elk, — an animal which stood some ten feet high — on 
the bones of the Rhinoceros tichortntiB, and on those of varioos species 
of the ox and doer, which are now either extinct or confined to the 
last remnants of a declining race. The marks are of various kinds — 
Mme of them peculiar — indicating a sort of sawing with some instru- 
ment not of the smoothest edge. M. Lartet has ascertained that 
these blows and cuttings could not be made except on fresh bones — 
that is to say, on bones undried and retaining their animal cartilage. 
Farther, he has succeeded in producing on the bones of existing 
animals precisely the same peculiar forms of incision by using one 
of the old flint implements found in the same beds of gravel, whilst 
he has equally found that similar marks are incapable of being pro- 
duced by implements of metallic edge. His conclusion is thus stated 
by himself : — " If, therefore, the presence of worked flints in the 
diluvial banks of the Sonimo, long since brought to light by M. 
Boucher de rerthes, and more i-ecently confirmed by the rigorous 
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TerifieatioQi of lerenl of jonr learned fellow-oountrjineii, ha.re 
eetabliehed th* cwtuutj of the existenoo of man at the time when 
those erratic deposits were formed, the tnuMs of an intentional ope- 
ration on the bones of the rhinoceros, the aurochs, tha megaceroa, 
the cervas sommenBis, &c. &c., snppl; equally the inductiTe demon- 
stration of the cont«mponneouBnes8 of those apeciea with the haman 
race-" 

The great number of fiiat implamenta which have been found in 
the French beds — said to amount to upwards of a thousand in afew 
years — when compared with their great rarity elsewhere, ia not per- 
haps so curious aa at first aight it may appear to be. Flint imple- 
ments can only be made where flints are accessible ; and it ia well 
known that the flints of particular beds, or strata, of the chalk, are 
more easily fashioned than others. It is tiierefore probable that 
some such favourable locality had existed in the chalk of that part 
of France, and that what may be called a manufactory of them had 
consequently been eatabliahed there. It is remarkable that sMne of 
the implements are only half finished, whilst all of tham exhibit 
such sharp edgea and angles aa are sufficient to prove that they 
hare not been transported far from the spot where they were made, 
nor subjected to long wear from use. 

On the whole, then, it is not to be doubted that the discoreiy <^ 
human implements under repeated beds of aqueous drift and sedi- 
ment, so high above the levels of existing rivers, or of the existing 
sea, is a fact of very great significance and importance. In its 
bearing on geology, it is principally interesting as proving at how 
recent a period portions at least of the earth have been subject to 
powerful and rapid diluvial action. In its bearing on human 
chronology, everything depends on the degree of suddenness and 
rapidity with which water may have been brought to act upon the 
former surface. But here anything like data for positive computa- 
tion entirely fails us. We have no knowledge, in historic times, of 
any aqueous operation on bo grand a scale. Making, howevw, 
every deduction which can be made, we must be prepared to find that 
tbe facts thus brought to light in the valley of the Somme will be 
held to fumbh important collateral evidence in support of the 
reasoning founded on other sciences, such as philology and ethnology, 
which has long demanded, for the development of our race, a number 
of years far exceeding that which is allowed by the chronolt^y pre- 
viously received. It is the beautiful expression of Sir Thomas 
Browne, which I find quoted by Dr Mantell in a former paper on 
this subject, that " Time conferreth a dignity upon tbe most trifling 
thing that ref^iateth bis power;" and it is impossible to look st 
these rude implements — perhaps tbe earliest efforts of our race, in 
the simplest arts of life — without being imprefsed with the high 
interest of the questions with which they seem to be inseparably 
omneoted. 
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I thisk it ia ioipoanbla not to eoiuider the poblieatioo of Mr 
IWwin'i work oa the " Origin of Speeies" as ui event in the bistoi; 
of sei«utific BpeBnlation. The ioflneDoe which suah theoriee hftve 
hkd in etimiilating and directing the prioress of actual diieoTery, 
entitlee them, when they ooine from distinguiBhed men, and when 
(hej rest on any Urge amount of careiijl obeerration, to the marked 
UtentioD c^ euoh Sooielies ae this. It cannot be denied that Mr 
Darwin's book claims our raspeot on both these grounds. It may 
be troe, at I think it is, that all the facts he has broagbt together, 
isppoBing tliem to be clearly established (or evan much extended by 
the Toloma of proof which is still in reserve), bear a rery small pro- 
portion to the purely speculative conclusions which go to make up his 
thaorj on the "Origin (^Species." Yet probably there is no other 
man now living who could have made such a rich collection, Sa 
other man since the death of Humboldt has had such powers of ebser- 
ratkm» combined with su^ opportunities i^obaerviog. "The Vojaga 
of the Beagle" ebons how luge and wide has been his experience of 
thegeaeral aspects of nature; whilst his monograph on the Cirripedea, 
and othw papers on sukology, tasti^ to bis unwearied assiduity in the 
examination <^detaiL His book, therefore, oomes before the world 
with every olaim to respectful consideration which caa be founded 
on the high scientific reputation of its author. The " Origin of 
Species," however, means nothing less than the method of creation ; 
aod tbia ia a subject so profoundly dark, that no amount of existing 
knowledge can enable any man to do more than walk carefully 
nxmd its outer margin, noting where, here and there, some laot, 
more significant than others, seems to give hope of entrance into the 
obeourity within. The particular theory advanced by Mr Darwin is 
but a special form of the old theory of development ; special in this 
respect, that it professes to point out the particular law under which 
every animal and vegetable form may have been derived from those 
pre-existing, by ordinary generation. One general admission may, 
I think, be safely made in reference to all such theories. They are 
uodoabtedly more easily conceived than what ia called " oreation." 
But this is not saying much. The truth is, that creation, of which 
we often talk so easily, is a work of which we have no knowledge 
aod can have no conoeption. Something is known of the laws 
under which organic beings, once created, are enabled to continue 
their existence and to propagate their kind ; and it is, of oourse, 
comparatively easy for us to conceive some such modification of 
thoae laws as Mr Darwin snggeste, — to suppose that any given 
^ninnj.! should Occasionally produce offspring slightly difTerent from 
itself in some one portion of its stmoture, sind that such differences 
should go oD aecumulatiog, until finally they end in the most 
divergent forms. But to imagine processes which shall be the most 
easily conceivable goes but a very little way in science ; and, after 
all, the difficulty is but postponed. Mr Darwin himself is obliged 

HEW SBBIER.— TOL. XIII. VO. I. IAN. 1861. U i 
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to have reeouree at lut to the oHinar; forms of Ungoage in wbich 
the idea of creation is expressed, and apeaks <^ a primordial form 
into which " liTa was first breathed." In science we raaj sometimai 
allow the question to be asked, " What is most easilj ooacorablQ 7" 
but odIjt <m condition that it be followed hard hj the farther qncBtko, 
" How amch of this eaainees of eonoeption is gMned at the expoue 
of departure from the evidence of facts and the esperience of natore T" 
In answer to this inquiry, It maj well be donbted whether Mr Dar- 
win has proTod one single bet capable of Bustaining the very first 
step in hii ingenioas argument. That argumeot seems to be as 
follows : Man has snooeeded by " artificial selection" — that is, hj 
careful "breediug'' — in establishing certain modifications in the forms 
of domestic animals. Therefore, similar results majr be produced to 
an infinitel; greater degree b; nature. Onlj, the principle of seleo' 
tion will be different. Man chooses those qualities which are moet 
nseful to him as master. Nature will choose those which are mo«t 
useful to the animal itself. But the qnalitiea which are most useful 
to an animal will be those which enable it to surrire when its 
fellows and congeners die. If, therefore, anj such qualities arise 
in an; particular family or breed, they will be preserred and per- 
petuated. This is a beautiful theory. But when we ask how 
far the beta carry us towards the " origin of new species," we find 
that there is in reality no perceptible adrance. The changes po- 
ducible by breeding, or by " artificial selection," are all confined 
within a circle which indioates a restraining law. The changes 
producible by " natural selection" are, so far as we know and can 
observe, under similar, if not under still narrower limitation. As 
regards the first, Mr Darwin' himself supplies us with an UlastratioD 
beyond all others striking, of that law of rerersion to type, the 
existence of which he nerwtheless disputes. Pigeons are his favourite 
example of extreme modification of form. They have been " bred" 
or selected for three thousand years. Mr Darwin took two of the 
unlikest and moet aberrant parents he could select, a black " barb" 
and a white " fantail." The result was, that a grandchild of thtBa 
parents exhibited a close return to the old primal type, the nxA- 
pigeon, from which all domestic pigeons originally sprung. Tet 
who knows through how many generations of " selected parents" — 
perhaps from the days of the Pharaohs — this chick had inherited its 
ancestral colonrs ] Can there be a stronger illustration of that 
restraining law of reversion to type, which, so far as we know, con- 
fines within a very narrow circle, not only the extent, but the dura- 
tion of aberrant forms of life f Then, as regards natural selection, 
do we know of any one authentic instance in which new conditions 
of life have been met by such modifications of structure as might 
enable an animal to aurrire its congeners in the "battle of Itfisr" 
Our experience in tliis way is perhaps fully more extensive than in 
any other. The truth is, that man is himself the greatest modifier 

. , .Cookie 
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of the natnnl coDditionB under which the lowar aniniBla ire placed. 
He u year bj j«v producing rerolutiong which tnight be eqiuTilent 
to centuries of nfttural change. Nor ue these without & powerful 
effect on animal life. Mr Darwin has traced the changes thus pro- 
dneed with singular ingeouit)' and beaut; of description. But all 
those changes are produced hj the substitution of one species for 
another, — never by the modification of the same species to the new 
eonditions which surround it. There need be no dispute that, under 
the law BO beaatifiiUj' traced bj Darwin, such modifications, ifthm/ did 
arisa, would UstA to surrive and be perpetuated. But what we want 
■a — facts to juitif; the supposition that anj such modifications do actu- 
al! j arise ; such, for example, as would enable an animal adapted for 
nuirahj land to surrive on land which had become dry ; — or arboreal 
forms to sarrire the destruction of their native forests; — or land- 
animals to adapt thenualTes to a country which is being gradually 
aabmerged. These are all operatbos of which man has had expe- 
rience, and to some of which he is every daj contributing ; jet no 
instance is reeorded of nature having ever had any opportunity of 
exercising in favour of any animal that " selecting" power which is 
the assumed origin of new species. The Fauna is indeed changed by 
such changes ofcoDdition as I have supposed. But that change is 
effected by substitntion, not by conversion. One animal or plant in- 
vades the former territory of another. In our own country, for 
ezaniple, the grouse gives way to the partridge, or the snipe to the 
fautdrail ; or, more rarely , the lark may be supplanted by the waders and 
the galls— the field-mouse and the mole by the water-rat and the otter. 
But in no case that we know of,«r that Mr Darwin has adduced, has 
any wild animal been enabled, by any modification of form, however 
slight, to BOirvive any eesential changes in that condition for which it 
was first adapted. And as this is the law which obtains in the present, 
so also it is the law which appears to have obtained in the past- The 
absence of any evidence of the passage of one form into auotfaer, dis- 
eoverable in the records of former worlds, is confessed by our author 
himself. All his arguments are direct«d, not to deny this &ct, but to 
eifJain it. It has been truly said, in a very able and interesting paper 
OB the subject wtuch was communicated to t^is Society by one of its 
merobeiB early in the present year, that "The strongest points in favour 
of the general results come to by Mr Darwin, are a oIbbs of facts which 
can searcely be said to bear distinctively on his theory more than 
upon various other theories already promulgated, and more or less 
adopted. One of these is the fact that all animals and plants, 
throughout all time and space, should be related to each other in 

group subordinate to group, another not less formidable 

fact is the existence of the same homoli^ical parts in different 
animals, sometimes aborted, and sometimes lugely developed." 
The endeavour to explain and account for these strai^e connections 
snd relationships is one of Uie highest aims of science. To ref» 
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them to die gmt Ikv of herediterj dwoent is « rerj natanl sugges- 
tion, and for a moment book roinds maj be disposed to rest in it u 
a kind of explanation. Beduetion to a known and hmiliaF law ig 
tho nearest ^proaoh to explanation which science can aSbrd. Bat 
we must beware of the subtle error which hes in changing a law 
well known and familiar, into another law entirelj unknown and 
new, by asertbii^ to it effects and operations of which we have no 
experience. If the taw of descent by ordinarf generation ie ood> 
siatent with the origin, through this moans, of new species, boom 
proof mast be given of the fsct. Until such proof is wlducad, the 
assumed law is not Uiat of ordinary generatim, but of MtraortU- 
nar;^— of a new kind of gene[ati<m eeientially different firam that of 
which we haTe any knowledge. 

It ii well worUi J of remark, that Mr Dftrwin holds strongljr to the 
doctrine of " single eentrea of creation" — or as, to suit his apeeial 
tiieory, they ought perhaps to be called, single centres of birth. He 
belieres that each new species earae into being at some one spot only, 
and that, however wide may be its distribution now, such distribution 
has been due wholly to dispersion. " If the same species," he says, 
" eon be produced at two separate points, why do we not find a 
single mammal common to Europe, Australia, and Sontfa America? 
The sondiUons tj( life are nearly the same." Bat surely this belief 
in single centres of oreation or of birth is not very easily reooncilable 
witli tiie rest of Mr Darwin's theory. The essential idea of that 
theory is, that new species arise from any accidental varied whieli 
enables the animsl possessing it to have some special advaniage in 
the struggle for existence. But, as sinilar modifications of stmo- 
ture would in this respect confer similar advantages, at one time or 
other, under some oircnmstanees or other all over the globe, it is 
impossible to understand why they should not frequently arise at 
many different points, either at onee, or in succession. We may freely 
grant, therefore, to Ur Darwin that his reasoning explains to us how 
a given species, once bom, and which begins the battle of life under 
ikvourable conditions, should rapidly spread, and should extingui^ 
its congeners and predeoeseors, whLah are less favourably endowed. 
But it gives us no sort of explanation, or even su^estion, of the law 
ttnder tvhieh any tveh new tp«eiet iijb^tt produced. How sudi a 
new birth comes to be determined, and above all how it can only be 
determined at some one spot of all the milUon spots on which the 
same parents flourish, remains as profound a mystery as before ; and 
we have in reality not advanced a single step towards the " origin 
of Bpeoiee." 

The conclusions arrived at by Mr Darwin are essentially bat 
another form of the old theory of development, and ae such they 
will meet with the same vigorous resistance. We may cordially 
join in the warning of Processor Huxley, that the arguments of 
Buch a naturali&t as Mr Darwin must be met on scientific grounds 
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ftloiw. And jet the diffioulty, to use no stronger word, of reoon- 
eiling this theorj when Applied to man, witb kll that we ^dow of his 
phyeical and moral nature, and all that we hare hitherto betieved 
recpecting his early history, is at leut one among the many diffi- 
oultiw whieh may well call for the most jealous and critical aualysia 
of every step ia Mr Darwin's argument. He himself, indeed, seems 
to feel no difficulty in the matter — lineal dcGcent from some early 
fish or reptile — <" some ancient prototype furnished with a floating 
apparatus or swimming-bladder" — Mr Darwin r^ardsas the noblest 
claim of ancestry. " When I view all beings," he says, " not aa 
special creations, but as the lineal descendants of some few beings 
who lived long before the first bed of the Silurian system was 
deposited, they seem to me to be ennobled." I am afraid that the 
honour of this parentage, as regards our own species, will not be 
nniversally appreciated. The question, however, is not whether it 
be "ennobling" or the reverse, but whether it can be proved or 
rendered in any degree probable, Tet, in judging of the suffioieney 
of evidence, it Is well to recollect the full weight of the oonelusion 
which that evidence must be strong enough to bear ; nor, in this 
point of view, do I think it wholly un|Ailosophical to bear in mind 
the innate beliefs and instincts of mankind. 

Tt ia not, however, roy duty or my desire, in this place and on 
Hug occasion, to enter more deeply into the specific argument on 
the " origin of species ;" I would rather indicate wherein the discus- 
sion, and the argament which has raised that discussion, has most 
directly tended to the advaiu» of science. In this respect, it is not 
too much to say thaC the whole book is full of the most curious and 
■viginal observation, and exhibits in an eminent degree that power 
and habit t^arraDgingand co-ordinating physical phenomena which 
i> eaaoitial to the attainment of great results, and which it has been 
the special use of such theories in the history of science to evoke 
and to direet. Jn particular, I think no one can read Darwin's 
tliapteron the "struggle hr existence," or the two chapters on 
" geographical distribution," without feeling that new and important 
light has been cast on subjects which are as interesting as they are 
difficult and obscure. 



BOIENTIFIO INTELLIGENCE. 



FIonM yielding Tea. — I agree with Cboisy, that there is only we 
speeiea of the plant yielding the tea of Bommerce, for which I adopt the 
name of Thea Chinensis, given to it by Linnteui in the first edition of his 
" Species Plantarnm," and afterwards sanctioned by Sims and others as 
a eidieetive one for Thua Bokea, viridit, and Auamiea. The propriety 
of taking the name " rUrMrwu" may be open to disouseion, since we have 
no wild specimens of tea &om China, but only from Upper Aesam ) awl 
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» Cbiaeie tradition of grwt uitiqaitj ttatoa that the Tea-plant wM iatta- 
ducnd from India hj toe Boddliist priesta, so that it ii poauUe we caaj 
teria a apeciM "CluneBe" that is in reali^ "East Indian" in its ormn, 
and thus rartber another instance of " luctaanonlueendo." DrHoonr, 
to whom I oominimicated these doabts, thiiibi that the plant may jet bs 
foond wild in North -Western China ; and his intimate knowledge of tlM 
Flora of India renders that opinion of the ntmoat Talne. — iSMmam m 
Xtnnean Society's Transactions, yoL iiii, p. 350. 

On th« Coal'Plants of Bohemia. Bj W. St ra. — The foaaO pIuU 

from the Coal-basin of Rakonitc (Bohemia) present fiftj-three apedec, 

and ma^ be sobdiTided into four distinct local florai. These specm are 

diittribnted among twenty-one genera of ten familiea. 

Calamites, ....... 3 

AsterophyllDin, Annularia, Sphenoph^llnm, . 6 

Nenropteris, Ncej^erathia, Schixopteria, Dktjopteris, . 6 

Spheno^teris, ....... S 

Aiplenites, Fecopteris, Alethopteria, Cyatheitet, . . 13 

Stigmaria, ....... 1 

Sigillaria, ....... 4 

Leiddodendron, Knortia, Lepidoetrobos, Cardioearpta, . 13 

Cordutes, ....... 2 

PlabelUria, 1 

The following species — OalamiteseommuniSfAnnvlariafiriiiif, 2fag- 
gerathia foliota fparticDlarly &eqaent around Rakonits), AlethopUri* 
pteroides, Cyathttles Miltont, Sligmaria ficoidtt, Lepididettdron Bai- 
dingeri, and L. acvleatum — as abo the Sigillarua, oocnr generally in 
considerable nombor as individuala. 

Catamitet eommvnii, Atmularia fmtilit, Cyatheitei oreoplerida, C 
MUtoni, O. arboreseent, Stigmaria _ficoide», Cordaitea borattifiiliKM, and 
Flabeilaria Stenibirgi, occur both in the sbales forming the roof of the 
ooal-bed and in those immediately beneath it, so that the flora of boUi 
these ^ales maj be considered ss nearly identical ; and the existemee of 
ttoo distinct fiorce within the basin of Rakoniu may indabitably be *d> 
mitted 1 the one of AiteropkyUiteix, tftttropUrideOy Sphenoptendece, and 
other genera of Filicea and Lycopodiaoea, containing but a small portion 
of oarbonaoeoDS substances ; the other, Sigillaria and £epMtoi£nKlra, 
which baTO cbieflj contributed materials to the ooal-bed. Two tpeciei 
(fnorria tm&rtcata and Lepidodtndron (Sa^enaria) VdtKdmian'Oaif, 
foond in some few fragments within the Ruoniu basin, are chaiacteiiitio 
of the lowest strata of the Carboniferous group. 

The flora of this basin bears a striJiing general resemblance to that of 
Radniti (known long ago through Count C. Sternberg's splendid publi- 
cations}, and to the flora of the coal of Zwickau (^xonj), lately de- 
scribed and figured by Professor Oeinitz. Some few species, however, 
occurring in the basin of Bakoniti, are wanting in the ooal-mesauret of 
Radnitz ; these are SphenopUris rvitxfoUa, AspleniUt cristattts, AUtkop- 
ttris aqjiUina, Al.pteroides, Al. mvnetUa, Cyaiheiles MUtoni, Cy. utHhtSi 
Cy. dentatus, Sigularia mammiUarii, S. oeulata, S. elongala. — {Fto- 
cud. Imp. Qeol. Jnttit. Vienna, March 13, I860.— Translated m Qit«rL 
Journ. ofOeol. fir IfovJ] 

Flora of Amoor. — Asa Gray, in his notice of the Prbnitia FUnt 
Amurenns, by C. J. Maximoviez, says — The Amoor flora oflers serenl 
spedes identical with peculiarly Eastern North American one*; e.g. 
Acer ipieatum, Pilea pumila, Atplenium thelt/pteroidM, Sytnploearpftt 
fcstidusl Also several closely representatire ones ; snch aa Oawopj^fUvB 
robustum, donbtless the same as the Japan plant, which in &mt anawcn 
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perfeetiy to oar C. thalietroide*, and I •till nitpeet not distinct fiom it ; 
and Maxintovieeia ekituntu, Bopr. (to wliich evide&tl; belonn Sphie- 
Tottema japontemn, Oraj), a oloie counterpart of onr Sehizandra ; Acer 
(wDMntomm, very nearly our A. p«nntylt:aniewm ,- Bylomecon venuiUa 
whieb. aeemfl Tear cloie to onr Stylojmoram diphyUutn; and Playior- 
hoftma duUiMn, which hu the look of a monism dicarpellarj Jefftr- 
ttmia. Indeed, good flowen are a^ wanting to make it at all cftrtain it 
ia not a Jeffenonia I 
Tei7 iwnaikable indeed !■ thia divinon of mono^io or nearly mono- 

Kie genera or ffronpe Iwtween North-eaatem Aiia and Norih-oaatem 
erica, — of whioh BO extended a liat can now be giren,— and very mg- 
geatiTe is it (at least whero the apeciea are identical or nearly bo) of a 
eoupvatiTety recent conununicatian Iwtween the two countries. — Silli- 
VMMt'a JoumoZ, May 1860. 

SBOUMT, 

On the StrvetuTt of the North-wat Highlands, and the rdationt of 
the OnMjt, Red Sandttone, and Quartxitt of Suthtrland and Ross- 
Aire. By Frofeseor Jakes Nicoi, F.G.8. — The author first referred to 
his paper in the " Quarterly Journal of the Ooologiool Society," vol. xiii. 
pp. 17. ta., in which Uie order of the red sandstone on gneiu, and of 

Soartxite and limestone on the sandstone, wu established, and in which 
le relation of the eastern gneiss or mica-scbiet to the qoartzite" was 
stated to be somewhat obscure, on account of the presence of intrusive 
rocks Had other marks of disturbance. Having examined the country 
fbar times, with the viow of settling some of the donbtfhl points in the 
sections, the author now offered the matured result of his observations. 
He agrees with Sir R. Murchison as far as the succession of the western 
gndss, red sandstone, qaartzites (quartzite and fucoid-bed), and limestone 
IS eoBOsnted, but differs from him in maintaining that there is no upper 
series of qvarttite and limestone, and that there is no eyidenee of on 
.** upward conformable snocession" from the quartzite and limeitone into 
tlia eastern mica-slate or gneiss — the so-called " npper gneiss." The 
"upper qnartcite" and "upper limestone" the auuir believes to be 
portmna of the quartiite of the ooontry, in some cases separated by onti- 
elinals and faults, and cropping out in the hisher ground, and in other 
instances inverted beds, with the gneiss brongbt np by a contignons faolt 
and overhanging them. This latter condition of the strata, as well as 
other cases where the eastern gneiss is brought np against liie quartzite 
Kiies, have, according to the auuior, given rise to the supposed " npwud 
conformable succession" above leferred to. In some cases where "sneiss" 
il said to have been obserred overlying the quartzite, Professor Nicol has 
detenoined that the overlying rook is granulite or other eruptive rock, 

sections described by the author in support of his views of the 
not overlying the quartzite and limestone, but being the 
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me aa the gneiss of the WMt coast, and bronght up by a powerful lault 

mK a nearly north and south line passing from Whiten Head (Loch 

Brriooll) to Loch Ouron and the Sound of STeat, are chiefly those which 



had been brought forward as affording the prDo& on which the opposite 
kjpotliests is rounded ; and in oil, the author finds eruptions of igneous 
rods, and other indkations of faults and disturbance, depriving them, in 
his opinion, of all weight as evidence of a regular order of ' ' upward con- 
fitrmable soccessian." Professor Kicol describes, first, the Dunne section 
from Far-out Head to Loch Erriboll, and insists that the f^eiss of Far. 
out Head does not overlie the limestone, but that the latter is the highest 
ibrmation here, and that the country is much disturbed by north and south 
iralts. 2. At Camas- an-Duin, intrudve granulite, where it rises op 
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ImmHi the ouarteite, inTolTte Urge pleeu of mic^^lnte, ahdirui^ thid 
tba Utter u Uie lotreit rook. 3. At Aziubol Hill, on the oontimwttioii of 
the fault, the qnuliite dip* uporentlj below tho igneon* nui of die 
hiU ; but the flpenings of the Aiinelid tube* and the ripple nudji, be- 
longing to the aurface of the beda, ue here on the lower faeet, ahowing 
TBVeraaL 4. At Drinm-ao-teoigb it ia not gnein, bat grannlita that 
orerliea the UmeHtone and qiurtiite. 5. At Whiten Head, felapar par- 
phjrf intmdea in the line of junction, partlj on the qiiart«l«, bi^ chieflj 
on the oM alatea to the eaat The author refera the ai«appe«i«nee of the 
tiicoid-bed and limealone (the apper part of the aeriea), and the preaonea 
oulj of the qnartiile in oontaet with the eaatern gneiaa, bo donndatiMi on 
a Ime of Eiolt. He atatea alao tiiat th«xe ore elesr aectioni in thia dia- 
triot, north of Heilim Ferry, to ahow that the ao-called " upper qoartstte" 
paaiea r^^larlj under the limeatone. 6. Near the headof LodiBrriboU, 
the i^eoua matter has generally thinned out, letting the quartiile cone 
eloae againat the mka-achiit ; bat when present, whether in masa or in 
Teina, it affects the mica-alate far more than the qnartiite, thna pravii^ 
the achiat to be the lower roch. At placea the aectiona are mudi eon- 
plicated bj the igneoiu rook. Above Erriboll Home, the aeetion of the 
hill side, pasaing upwards from limeatone to fuoaid-beda, quartsite and 
mica-ichiat, with red felspar reiuB, ia regarded by the author aa clearly 
indicatlTe of an inTeraion on the line of fault ; thia he aaw alao on the 
Ault-na-harra Boad. 7. Eaat of the Kyle of Tongue are some patches 
of conglomerate lying on the eastern gneiss. These hare hitherto been 
regarded as old red sandstone ; but FiofesaoT Niool, on examining them, 
found that they are identical with the oongtomerate of the red sandstone 
(" Cambrian" of Muicfaiaon) of the west ooaat. At Cqoc Craggie, quart- 
zite lies un thia eastern oonglomerate. These remnanta are supposed to 
hare been preserred from denudation on aooount of having been har- 
dened by toe STonitio emption of Ben Laoghal. 8. At the north- 
west end of Loch More tlie so- called "gneUa, orerlying the qnartiite, 
IB eruptive granulite. The quartzite ia tfain, and has probably therefore 
been aenud^ along the line of fault. 9. At Lochs Qlen Coiu and Qkn 
Dha the gneiss does not overlie the qoartzite : from a distance it may 
appear to do so, but the ridges are separate, and the so-called " overlying 
gneiss" is sometimes intrusive syenite, sometimes vertical maasea i^ 
granitic gneiss with unconformable etrike. 10. The quartzite of Loch-na- 
Ganvich dips against the syenite of Glasven, which mountain ia not all 
qoartzite, as haa been stated, but has syenite with vertical granitic gneiss; 
the latter underlies quartzite, and is continuous with that of Central 
Butherlandshire. 11. The syenite of Olasven does not brinK np any 
limestone under the quartzite, and therefore the latter ia the lowest of 
the series here ; nor does the limestone of Stronchrubie dip below tha 

rirtzite. Professor Nicol traces a synclinal of quartiite and limeatone 
m Queenaig to Brebag, resting at each end on red sandstone and 
gneiss ; and he makes the qoartiite of Olaaven and Ben More to be tha 
ordinary quartzite lifl^ up and denuded of the limestone, not an " upper 
qoartzite. The author states also that some af the so-called "uppor 
quartzite" here is granite, and some of it red sandstone (" Cambrian ) ; 
and that the "upper quartzite" and "upper limestone" of Locb AiUh 
and Strath Oykil are merely the repetition (on the other side of the 
anticlinal of Ben More) of the limestone of Stronchrubie and Asaynt, 
modified by denudation along the line of &u1t. 13. On Loch Borrolan, 
red porphyry alters the beds. At Cuoo Cliaorinie the limestone series ia 
absent, and the mica-slate ia brought against the fiicoid-bed. Near Loch 
Ailsh the limestone is in force, but nowhere passes under the gneiss, 
tiiongh the latter ia seen for a thickness of some hundred feet 13. To 
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Ae iDutli of the forgoing lixalitiea the sntidhial of Ben More hai bean 
■wept m.w»,y, the line of junction ia in the coatinoAtion of the iTDolinKl of 
the OiUnToo Loeh, wid the sneiM it almost continuous hma west to eaat. 
]i.TheeBetlon At Crsig-na-Cnockan prove* the eiiateuceof the fkult with 
powerfal Utenl oompreauon. 19. X>uch Broom giras the author Bimilar 
BTidenoe. 16. At Loch Maree and Oairloch no «ectton Bhowa an " npw ard 
confbnnable inccessuin." The limeEtone is here dimtnished bj denuda- 
tioD along tha &ult. 17. Tha monutaini east of Loch Torridon Dhow red 
Hutdstone and qoartzite ponerfuUj faolted and crushed, and tha eaatern 
gnein meeta them suddenly end to end — well illustrating the true strao- 
tnre trfthe district. 18. hear Loch Camm the section clearly shows the 
great fanlL 19. At Loch Keeehom the author aeea great disturbance of 
the strata and no " upward succession." 20. In the south of Sk;e the 
red sandstone (" Cambrian") rests unconEormably on the gneiss, and this 
is identical with that of the mainland {" eastern gneiss.") 

Frofeseor Kicol further argues that the mode of the distribution of the 
rocks shows that there is through Sutherland and Ross-shire a real fault, 
and no orerlap of eastern Kneiss of more than a few feet or yards at 
moat; and that the fact of different strata of the quartxite seriat beinz 
hroDght against the gneiss at different places supports this Tiew, and 
pointa to a great denudation having taken place along the line of fault. 
Thot^ the qnartzlte is here and there altend ttj the igneous rocks, jet 
it is truly a sedimentary rock, and so is the limestone j bat the eastern 
gneisa or mica'Schiet b a crystalline rock throughout : this fact, according 
to the anthor, is inimical to the hypothesis of the eastern gneiss overly inr 
the limestone and quartfita. It has been insisted upon that the strike of 
ttie western gneiss is different from that of the east ; but the author re- 
marks that the strike is not persistent in either area, and that great 
moTeraeuts subsequent to the deposition of the qusrtzite series have ine- 
gnlarly affected the whole region. With regard to minaralogical aharac- 
ters. Professor fjicol insists that both the eastern and the western gneisa 
are essentially the same. Both are locally modified with granitic and 
homblendic matter near igneous fod ; but no proof of a difference of age 
in the two can be obtained therefrom. The alteration in bulk of the 
gneisa in the western area, by the intrusion of the vast quantities of 
granite now ohaevrable in it, may perhaps have caused the great amount 
of onmbling and faulting along the north and south line of fault, diriding 
tha weatem from the eastern gneiss — a fault comparable with and parallel 
to that running from the Moray Firth to the Linnhe Loch, and to the 
<RtB paswng along the south side of the Grampians. — Proceedings of Oeo- 
logical Society. London^ Dee. 6, 1860. 



a and Bird* of Arctic Regions.— We have reoeived from 



Sir John Richardson the following extracts from the corresponden 
Hr Bernard R. Ross of the Hudson's Bay Company ; and, as looal lists 
of f)iiiin»l« are of much utility in giving correct information of their dis- 
tribation, especially when drawn up by so careful and judidous a natu- 
ralist as Mi Boss, lists of the animals and birds collected are added. 
Tbeae ■niiniilj and birds were collected on the 62d paraliel, or still more 
to the northward, np to parallel 67i, near which the most northerly post 
(tbat on Peel River) is placed i— 

20th June 1860. — " I received charge of this district in 1S58. It is 
greatly altered since you saw it. There are now missionaries of all 
sects moving about, and a more civilised tune pervades our society. I 
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am eudMVOuring to improTe tbe place u much u po«ri!bIe, ud viQ, whea 
it ia complete, hav« • rerj nice hoote, with A real librarj amUining 
abOTe 1000 Tolmnea. I have this winter written a longish treatiM on 
~&a fur animala of this district, all of which, aa far as the bears, I hare re- 
desoribad ; and in doing bo I have examined aa inunenie number of ikini. 
The most interesting fact is tlie ezistenca of a species of marten on tbe 
N.W. Arctic coa«t, resembling more nearl; the JT. eibellina of Asia thui 
the M. arwrieana. Tbe affinitj of tbe bloe and white fox bas also been 
fully examined into. It is perfectly certain that tbe colour is not de- 
pendent on the age of the animal, bnt I incline to the opinion that they 
are varieties of the same species. In all about 800 coolo^^cal specimeu 
have been sent out bj tlie officers of this district, of which abont 600 
were contribated by mjsetf. I have, I think, identified all the spedei 
oorrectly — at least as correctlf as I could bj the aid of books alone. 

" In the list there is a Btrniela Banutonii, which I fancj is aev. 
It ia fully as large as a Canada goose, has sixteen feathnv in the tul, 
two large white spots over the eyas, and the whole forehead is s[ffinkled 
with amaller spottings. A white point nms into the lower mandUt^ 
which is wholly blaek in all the other species. The colour of the body 
is darker than in tbe Canada goose, and the belly is of a brigkt boff 
eoloor. The K«ctrophant» ptcti were very numerous this spring, and I 
secnred abont thir^, Tbe Fl. nivalis and Pt, lapponinu were also 
_ oomuHm, and PI, Maeoanii rarer. 

" An American naturalist ia beie at present, tent by tbe Smithtoiusa 
Inatitntion." 



Lift of JfamffloJM, 3 
Sorex Riohardsoni) 
Lynx canadensis 
Canis familiaris, var. lagopus 
Vulpes fiilvus 

„ decuEsatus 

„ argentatua 

„ lagopus 

„ borealis (blue) 
Muatela amertoana 
Putorius Richsrdsonii 

Gulo loscus 
UrsoB arctos 

„ americanns 
Sciarna hndaonius 
Tamiaa quadriritbitus 

Litto/BinU, 94 i 
Falco sparTerioB 
Bubo TirginiacuB 
Nyctale Richardsonii 
Snmia nlula 
Picas tIUoshs 

Piooidea hirsutos 



. tn nw»t6«r. 
Arct«mys monax 

„ pruinosus 
Castor canadensis 
Uesperomys eognatoa 
„ myoides 



Arrioola Oapperi 

„ xantbognatha 
Fiber libetbicos 
Erethison epixanthos 
Lepns americanus 
Rangifer grcenlandious 
A[docerus montanns 
OTiboB moschatuB 



a nvmbtr. 
Pico ides dorsalia 
Sphyrapicna Tarios 

„ thyroidens 

Colaptea auratua 
Empidonaz Trailii 

Tnrdoa Pallasai 
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Tnrdtu tiwainKuiii 
„ migntorina 
AAthas IndoviciMiua 
Neooorja Sfavgoeu 
MniotUta varia 
Helmmtophaga peregriii* 
Dendioiea abriata 

„ nacnlou 

Setopboga niticiUn 
Hirondo Innifroiu 
Cotjle ripBjift 
AmpelU g&TTulk 
CoUaiio boreali* 
Vireo oliTSceiu 
FtuTu KtrtMpillus 
r, ocoidentalii 
Pinkol* canadeuau 
CbryKinitria tristij 
Cnrrirostr* uneriatna 
A^otliiu linaria 



Pleetropliaiiei DiraliB 

„ lappouicua 

H MMOwnii 

Poooetes gramiaeiu 
Zonotro^ia leuooi^iTi 
Qamlwlii 
„ ooronata 

„ albioollii 

Jmioo hjemalu 
Spisella monticola 

„ cooialu 
Meloa^za LiiMolnii 
FauareLla iliaca 
Agalaius pbraniceiu 

„ tricclor 
SedleoophBguB ferrngiueua 



PeritoMua eanadenaia 
Tetrao obscurua. Say 

„ canadenaii 
Bosaaa nmbella 

Lagopua mpeBtrii 
Charadriua virgin iona 
.^gialitia aemipalmatua 
StrepailaB intorpni 
Tringa Wilaouii 

„ Bonapartii 
HicropalaniB himantapM 
Oambetta melanoleuoa 

Rbyaaophiloa aolitarius 
Tringoidea macnlariua 
Tringites mfeaeena 
Folica americaaa 
AiMOT bTperborena 
Baraiola oanadeniia 
„ Hutcfainaii 
„ BarDatonii 
Anu boashaa 
Dafila acDta 
Nettion oaTDUnenaii 
Marcca americana 
Fulix affiuia 
Buoephala americana 

„ albeola 
Histrioniciu torqoataa 
Peltosetta perapicillata 
Mfti^a aerrator 
Lariu glaneeaeeiu 
„ Anderaonii 
Chroicoeephalua phadelphia 
Bitsa wptentrioiialia 
Xema Sabiui 
ColTmbua torqaatua 

„ arcticiu 

Podicepa oomutua 
Sir Jobn Riobardson baa alao reeeived a letter &om Mr Speneer Baird, 
aecretaiy of the Smitbaouian Institntion, fVom whicb tbe foUoiriiig ia aa 
eitnot:— 

" We bave been making great efierta to complete onr North Ameiioan 
eolleoUoiu from the Arctic Regiona, b; sendii^ onr taiidermiat to 
Jamea' Baj, one oolleotor to RegUette, and Mr Kennicott to the Mao* 
kenrie Rirer. The latter gentleman apent last winter at Fort Simpeon, 
■nd the peat spring on Great Slave Lake at Fort Reaolutiun. He ex- 
pected to go to the Yukon in the aummer, and ia probablj there now. 
Aa one of the most indnetrionfl collectors of our country, I have no doubt 
that he will thoroughly explore hia present -field. From him and our 

>o;;lc 
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other nortlieni eoUector* and oorrefpondeDtt, we have klreadj reeeiTed 
many interesting apecimuiB, tboogh the beat ue still on the waj. Wa 
hare limdj had Neotoma cin4rea from Fort Chnreliill, with other nn 
mammalH. Conuderahle nnmben of the large dnakj gmnae, with en- 
tiiel; black square tail ( Telrao Rtehardtonii) hare reached ni ttoOi the 
northern part of the Roekjr Mountain!, also Tetrw) PranklkUi, Tetrvut 
leiKunu, Ac. Youi' Lar^M brathyrhtf^ehut is awell-recognued apeciei, 
and U the lame with Lanti Suekleyi, ascertained by ootnpaiHon of one 
of joor original epeoimens with types of the lattsr." 

Satmonida of Fnuer River, BritUh Coivmbia. — ^The Indian* wem to 
nnderatand the mifpvtiuns of the salmon. They are deeply interaated in 
the matter, for their only food is fish, and they stink of it l^e eornMrants 
in a state of deooinpoaition. Tbey will tell yoa, in to many dhmmu 
" haiyoo pich," abnndanoe of fish ; or in w many moons, " hayto pich," 
no fish. There are eertainly two kinds of salmon wfaieh resort to Fraicr's 
Rirer, some say three. I do not know whether they resort to the river 
af the same time or at different seasons. Some assert that the two kinds 
visit the river alternately, one kind one year and the othn the next. 
One is called the hmnpbaoked salmon — it Is abort, thick, with a pig 
back and fiill ahonlders ; the other is the common salmon, the same as 
ODT own. My opinion is, that both kinds aseend the river every year, 
bnt every alternate year the honohbaoked or the oommtm salmon is in 
gKater abondanoe. Their flesh is similar — an epicure eonld not tell 
whieh was which by the flavour. Thirty-pound salmon are very oom- 
mon. Tbey ascend the river in millions, and swann into all the tribn- 
taries of the Fraser, even 900 miles into the interior, in shoals so thickly 
that it would be difficult to tread on the ground in wading a shallow. 
Where they are soooring, they aetnslly orosh each other out of the water. 
As John Hahony would aay, a blind man conld gaff them for a mtmth 
without nissii^ a stroke. The idea amongst the Indians is, that one* 
tbey go np the river they never again tetom ; that the farther tbey 
move f^m the sea the more out of season they become, till they spawn, 
and then they sicken and die. I cannot learn that the spent fish wei9 
ever found in the lower part of the river after deeoending, and it is well 
known that after the spawning seaaon the spent salmon are to be found 
dead in shoals on the banks, and in every pool and eddy, so as to taint the 
air. Both bait and fiy have been tried, but I never yet beard of one 
being taken by either. Both river and sea trout are plentiful ia the 
Fraier and its tributaries. It is curious that at all seasons of the year 
salmon in sny quantity, good and in fnll season, may be taken in tihe 
Oulf of Georgia; so that it woold appear that every salmon doea not 
enter tbe fresh water and breed every year. I have not seen any 
" gravelling." — Charter* Breui, Eiq., WettminiUr, BrttwA Columbia. 

Rtmarb on Fnuer River Fiiheria. — In Hanih, a species of fish 
ealled the sncker is most nnmerous ; they are good eating, average 2 lb. 
weight each, but are bony. In April, large salmcm are first seen to come 
U]i the riter, averaging perhaps 25 lb. each. In May the amelt abounds, 
and is larger than tbe flsb of the same name at home, averaging say 5 to 
1 lb. June and part of Jnly very lai^ trout are numerous. From 
August to October there is a run of a smaller description of salmon, ave- 
raging 8 to 10 lb. i after this, for six weeks or two montfas, a description 
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of iilnioa ealled the " hooked-bill " ia taken. Thii la not a prettj flsfa, 
and bu a tendency to a red eoloor. Sturgeon to be bad all the jear. Tbe 
Uudioo'e Bay Company purcbaae large quantities of Balmon for exporta- 
tion to tbe Sandwieb lilands, for which the; paj two cents per lb. I 
bate beard ■■ mooh as 3000 barrels of 300 lb. each mentioned aa tile 
qnantitj in a leaMn, and that thej could hare far more if tbey wished. 
It is expected that a large biuinets wUl be done in tbe exportation of 
•almon. Penona are beginning to nnderatand the value (wbieh is great) 
of the fiaheriea of British Culambia. It is a moat extraOTdinar]', bnt I 
believe ondonbted fact, that erer; aeoond jear the aalman coming up 
the Fi&ier River are deformed bj a aort of large hump, or, M I have 
lieai;^ ""^ '^^'^ earned a livelihood by fishing call it, a " bom back." I 
have seen ver; many ao deformed. It is tdso aaaerted by experienced 
men, that there is a greater msh than usual of salmon up tbe rivers on 
every fbortb year. This ia expected to take place next aeason. Laat 
■eaaon two men, one of whom ia now employed on the North American 
Boundary Commisaion, took two tons of salmon in one night, and of that 
quantity 101 fish were taken at one drift. — Qto, Stewart Mooney, Royal 
Ettgineen, 

Bemarki on the Salmon FUheriee at Fonaouv.Vt leland. — Tbe rivera 
poMeai aballowi and poola alternately. The bottoma are aandj, and 
afford splendid apawning-beda. Tbe climate, I afaould eay, ia much the 
•ame in temperature aa that of tbe same latitndes in France and Great 
Britain ; a great deal of rain on tbe plains and anew on tbe mountains 
during the winter months. Salmon abound in the rivers, and are cap- 
tured in great numbers, both in the estuary and fresh waters. Those 
caught near the heada of tbe waters are prinaipally speared by Indians, 
for whom they make.tbe staple article of diet, while large numbera have 
been kiUed by white man with drift-nets nearer tbe montba. Puget 
Sound awann* with fish. The drift is, I believe, preferred to the bag- 
net. There is no protection for the salmon by law. There is no parti- 
cular ownership. The State exercises no control. All of the salmon 
and trout species abound. Sturgeon are numerous and large in Frazer 
River, reaching 13 feet in length. Halibut are plentiful in Puget 
Sound. On the coast, and particularly for some distance up the Frazer 
River, the smelt is to be caught in enormous quantities. This, however, 
is only for a short season. They are ao numerous at this particular time 
that two Indians can fill a canoe in a oouple of hours, using a pole flat- 
tened at (me end, and having teeth diiren in its edgea. This is swept 
through the ahoal, the teeth catch in the fiab, which are then adroitly 
turned into the canoe. — Ct. 8. Moont^, Royal Engineeri. 



JTanu/octure of Iron by the Nativee of Africa. — At one of the meet- 
ings of the Boston Society of Natural History, last lUarch, Dr Hayes 
submitted a letter from the interior of Liberia, Afrka, in which the 
writer saya that there is no occnrrence there of native iron, as stated by 
him in vols. v. p. 250, and vi. p. 379 of the Proceedings, 

The piece there deecribed was smelted by the tribe among whom the 
writer resided, who keep the art to themselves, aa they find the manufac> 
tnre of iron very profitable, the product of their furnaces being held in 
high etteem by the neighbouring tribes, as a tougher and more flexible 



OOglf 



166 Scxeniifie Intelligence. 

iron Qiaa ih«j can obUin ftom foreign eoantriei. Tbe (imiMM ootuiit 
of Btaeki of about six b/ five feet, tnd about leven feet high, with a. flue 
in the centre aboat two feet long bj nine or ten inohee wide ; the line, 
passing to the bottom of tbe Btsck, is filled with layers of coal and ore, 
upon which they force a strong current of ab by rude oontrivanoes ; 
nothing it allowed to escape but the dross, and a heavier brittle Bab- 
Btance which they remelt in amaU furnaces ; the iron is left to oool in 
the furnace, which gives it the appearance of ore, with large -garticles of 
dross adhering to it, ranch blistered in places, with Tery rough protuber- 
ances over much of its surface. Many of these fuj^sces, with their banla 
of dross, may be seen in the iuterior of the oonntry. The colour of the 
ore, mostly of mountain character, is between cherry and brownish red, 
like red ironstone. He had seen pieces of fifty or sixty pounds^ Uw 
result of one blast They cut the mass, when heated, with their rude axM 
as they do wood, showing the good quality of the article. The are is 
plentiful in most parts of the country, and of varying qoali^. Tbe 
masses of iron are in many places sold as they come from the furnace ; 
but in tbe interior it is forgeo into pieces resembling a " pudding-stick," 
which are used as a medium of exchange in commercial transactionB in 
the markets and in private barter. Africa has doubtless all the iron 
required for her extensive wants, and dense forests for the manu&cture 
of the coal to work it Dr Hayes wished, therstbie, to correct the error 
in the statement that native iron exists in Africa, to which he had been 
led by its texture and chemical composition, wbiA were unlike tboae of 
msnn^tured iron in containing quartz crystals and magnetic oxide ol 
iron, with no traces of carbon or ito compounds. — Mining Magazine. 

Acton Copper Mine. — This interesting locality of copper is now 
attracting great attention, and is yielding large quantities of ore. It is 
about two hours' ride ^m Montr^ by the Grand Trunk Bailnwd, and 
about half a mile from the Acton Station. 

The ore occurs in a bed of limestone, and in strata of shale bordering 
it. These strata and the included ores trend nearly north-«ast and sooth- 
west, and dip at an angle of forty-five degrees to sixty degrees to the 
norlh-weit. 

Attention was called to this locality about ten years ago by Sir Wil- 
liam Logan, the provincial geologist, but no exploratiiras were made 
until last year, when tbe soil and drift were removed. The indications 
of copper were much greater than before, and an abundance of oopper 



Forty thousand dollars worth of this has been sold, and, aoeordii^ to the 
lessee, about the same quantity of ore remains on the surface, not yat 
dressed for market. At present the average shipments of ore are two 
hundred and fifty barrels of the twenty per cent., or about fifty tons, 
worth eighty-five dollars a ton. 

The ore is chiefly the variegated oopper pyrites, or purple copper, and^ 
occurs in seams or irregular patches ramifying through the limestone, or' 
disseminated in fine grains or strings through the mass, or in a chert^ 
rook which penetrates tbe limestone. At the main opening the ore u 
foand distributed in this manner through the rock over a br^dth of from 
fifty to a hundred feet, and it is also found in the shales on one or both 
■ides, in the condition of the yeUow sulphuret. The mine ia worked 
under a lease, and looks like a great stone quarry. It can be worked in 
this way for a long time ; but two or more shafts have been commenced, 
one in the shales and one in the limestone. Labour is abundant and 
cheap. Good miners can be hod at forty dollars a mouth, and ordinary 
labourers for eighty cents, a day. The ore is packed in flour barrels, 
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and lent to Boston ria the Grand Tmnk Railniad, ud Portland. No 
prepwratiouH hmve jet been made for drcsBing the poorer portiona of tho 
ore, of which a lai^e amonnt is accQumlatirft, — Mining Magazine. 

9t«phanile — Brittle Siieer Ore — from WaAoe. — In commercial samplea 
of the saver ores from the Waihoe minsB aent to iNew York, 1 haTe 
found fine specimeru of brittle ailTsr ore, oi Stephanite, in imperfeot 
erjatals, weighing trom one to three ounces. Before the blowpipe it 
giTea a large globule of silver, and decided reactions for antimon;, ar- 
■enio, vd..copper. This mineral eontaina about Biity-eigbt per cent, of 
•ilTer, and ii probably the principal form in which the silTer occun with 
Um other minerals of the vein. In most of the massire specimens of the 
ore where galena is the principal mineral visible, small filaments of Tirgin 
eilver maj' be seen in the cavities, or ramifying through the mass, Thia 
biItv pmbablj proceeds, in part at least, from a change in the Stephaitite. 

This speeiea is foond, with other ores of silTer, in the principal silver 
mines of Europe, at Zacatecas in Mexico, and in Peru. This is the first 
time it has been observed within the limits of the United States.— IT. P. 
Blakt. — iftttin^ Magazine. 

Origin 0/ Ihe AlbeH Coal of Nea Brwumek.—At one of the recent 
meetings of the Academy of Natural Sciences of Philadelphia, Professor 
W. B. Itogers oommunicated the resnlt of observations which he had 
made within the last jear on the structural and geological relations of 
the Atbertite, or so called Albert Coal of New Bruntwiek, 

An exaULination of the mine afforded, as he thought, courincing proof 
that this remarkable aocnmulation of asphaltic material oonld not have 
formed a part of the r^olar carbonaceous deposits of the region — that it 
is not, and never has been, a true bed or stratum, but that it should 
rather be regarded as a mass collected within an iiregalar fissure of sub- 
Mqneut formation, by the distillation or infiltration of aaphaltic matter 
fr<Hn the snrronnding bituminous shales. 

The principal features of the deposit pointing to such an origin are, — 
the verj limited extent of the mass longitudinally traced — its sudden and 
great irregularities of thickness and trend — and the yet more striking 
fact of its transverse direction in many parts of its course, as compared 
with the bedding of the adjacent rocks. In the lower lerel, at a depth of 
abont four hundred and sixty f^t, where the combustible material has 
been removed almost entirely from end to end, the slaty rocks are seen 
in many places abuttin;^ against the sides of the mine at a steep angle, 
preeenting frequently a jagged surface, such as would result from a trans- 
verse fracture and a gaping of the strata. The Albertite was seen ad- 
hering to these irregular surfaces, as well in the cavities as on the projeo- 
tions, affording, even in hand specimens, excellent examples of the dis- 
cordance of the mass as to position with the atratiScation of the contigu- 
ous rocks. 

It is worthy of note that the materia] thus adhering to the walls of the 
mine baa none of that intermixture with earthy sediment which so often 
marks the contact of regular coal seams with the enclosbg strata, but 
in»int»iin the same remarkable purity as in the midst of the mass. It 
is, moreover, quite free from the carbonaceous and rocky debris, and 
other marks of mechanical violence which it must have presented had it 
originated in the dislocalion and displacement of a coal aeom originally 
conformable with the stratification of the neighbourhood. 

These evidences of the nature and origin of the deposit are confirmed 
by the statement that, in the progress of the mining, several large frag- 
ments of the vertical wall-rode have been fbnnd detached and embedded 
in the midst of the Albertite, and on one occasbn a mass of uniuDally 
great dimensions could be traced by correspondence of form to a cavity 



>;,l,ZDdbyG00gle 



168 Scientific Intelligence. 

in Ihe wall at some duUnce abore, fVom vhibh It would leein to tuTe 
fUlen, while the ooateotf of the fiunre were itill but imperfeetl^ 
•olidifled. 

The condiuioiu of PiofesMir Kogen aa to the origin and nalure <d 
thia remarkable deposit are thna oompletelj in harmony with tttoae wbid 
Professor Leid^ has maintained on the ground of a microscopio examina- 
tion of the material. — ifintTM^ MagazxTtt. 

PetTcleam WeUt, or Oil Springs of Western Penn*ghania. — Accord- 
ing to letters receiyed bj Profeasor R. B. Bocers, it appeara that aoma 
of the Petroieam well* of Vfeatera PennsrlVania had already begun 
to ahow a diminished yield of oil. Tliis fact is in oonfimiatiou of an 
apprehension which hehadexpressedataformer meeting of the Academy, 
that when A-rtesian borings became more numerous in the &Tonrite locali- 
ties, there waa a probability of such a result. Professor Rogers rsgaids 
the circumstance of even a small reduction in the snpply of the oil from 
any of the wells at this earl^ '''f^ "^ ^^ enterprise in that r^ion a 



rerr significant, and suggestive of the fear that, remnnerative as these 
wells may at present prove to be, it may not be prudent to base permanent 
calculations upon them. — Proceeding* hnn. Acad, of National Sdenoet, 
if ay 1860. 

Diamond Dq>otit* of Ittdia. — In a notice of a recently issued rolome 
of the " Memoirs of the Qeologieal Surrey of India," the Atheneeam 
gires the fullowing abstract of deseriptions of the mode of oceur- 
reuoe of diamonds ; — 

The great minority of the diamond diggings are dilnviaL Agunat 
the sides of the outlaying ledges there are deep deposits of " kiinhin^" 
and chloritie clay, in which great pits are dug m onier to get at the layer 
of coarse subangular eherty gravel, in which diamonds are to be found. 
The most interesting of the diluvial mines are those of Udesma and 
Sakeriya. The former are in active work ; but water often finds its way 
into the pits. Here, the best material is a stiff unctuous clay with quarta 
gravel dispersed through it. There are other diamond workings in the 
gorge of the Boghin, wliioh must be alluvial, as the entire excavation is 
to be attributed to the action of a river. The natives remove some 
twelve feet of dark brown clayey sand to get at the txtoldor bed, in the 
base of which diamonds are found ; but both here and below the narrow 
gorge the gravel at the surface of the river bed is much worked. Here- 
abouts, some twenty years ago, a European made an attempt at mining 
on a large scale, but with what success is jet to be discovered, although 
the remains of his wash-pita and picking-floors still testify to his enfer- 
prise. The author says litr'^ to enoaurage future undertakings of this 
kind, and, in fact, it is diffi^^lt to say how far the sagacity of the natiTes 
ma^ have rightly determined the precise limits of the diamond rock. 
Within certam areas the ground is almost exhausted, and the nativea 
never attempt rock diggings beyond these areas, probably for sufficient 
reasons. Yet it seems warrantable to infer that not a few gems " of 
purest ray serene" are distributed over this pebbly congbmerate, and 
mingled with the dUuvium and alluvium of the neighbourhood. The 
limits of the rock-deposit should be traced, as in tliis part of India the 
rock diggings tor diamonds are the most valued. 

OBITUABY. 

Obituary of Mr Etpy. — At a recent meeting of the Regents of the 
Smithsonian Institution, Washington, U.S.A., Professor Bache made the 
following remarks : — 

James P. Bspy, one of tike most original and suocessful meteorok^iata 
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of the pnaent time, died in CincinnBti, Obio, on the 34th of Juiiuuy 
18S0, in tha MTenty-fifth yeu of hia age, after an illasM of ft week, Kt 
the randence of hia nephew, John Wettegtt. 

The eaTl7 career of Mr Eipj as an inatractor wat marked hjr the 
qualities which led to bia later diBtuictioa in acienoe. He wai one of the 
best olaiaical and mathematical inBtmcton in Philadelphia, which at that 
day nnmbered Dr Wjlie, Mr Sanderson, and Mr Crawford among its 



Imimssed by the researches and vritings of Dalton and of fianiell on 
meteorology, Hr Bspj began to obserre the phenomena, and then to ex- 
periment on the facts which form the gronndwork of the soienoe. At 
he observed, experimented, and studied, his enthusiasm graw, and his 
desire to devote himself exclnsivelj to the inarease and diffusion of the 
scienM finsllj became so strong that he determined to give up his school, 
and to lel; fbr the means of proseonting his researches upon hi* slender 
savings and the snocess of his lectures, probably the most original which 
hav« ever been delivered on this subject. Hit first oonrte was deLirered 
befbre the Franklin Inttitnte of Pennsylvania, of whioh he had long been 
an active member, and where he met kindred spirits, read; to discuss 
the principles or the applications of scienoe, and prepared to extend their 
views over the whole boriKon of physical and mechanical research. As 
chairman of the Committee on Meteorology, Mr Espy had a. large share in 
the organisation of the complete system of meteorological obsemtions 
esiried on by the Inatitute under the antpioea and within the limits of 
the State of Pennsylvania. 

Ht Etpy't theory of itonna was developed in SDooesiive memoirs in iha 
Journal of the Franklin Institute, containing discussions on the changes 
of temperature, pressure and moistnrB of the air, and on the direction and 
force of the wind and other phenomena attending remarkable storms in 
the United States and on the ocean adjacent to the Atlantic and Gulf 
Coast. Assuming great simplicity, as it was developed and founded on 
the established laws of physics and upon ingenious and well-direoted 
original experiments, this theory drew general attention to itself, espe- 
cially in the United States. A memoir submitted anonymously to the 
American Philosophical Society of Philadelphia gained for Mr Espy the 
award of the Magellaoia premium in the year 1836, after a discussion 
nmarkable for ingennity and closeness in its progress, and for the almost 
unanimity of its result. 

Mr Espy was eminently social in his 'mental habits, full of bonhomie 
and of enthusiasm, easily kindling into a glow by social mental action. 
In the meetings and free discussions in a club formed for promoting 
research, and especially for scrutinizing the labours of its membets — and 
of which Bears C. Walker, Professor Henry, Henry D. Bogert, and my- 
self were members — Mr Eipy foimd the mental stimulos that he needed, 
and the criticism which he courted, the best aids and checks on his obser- 
vations, speculations, and experiments, fiat there wts one person who 
had more inflaence upon him than all others besides, stimnlating him to 
progress, and urging him forward in eaoh step with a zeal which never 
flawed — this was his wife. Having no children to oecnpy her care, and 
being of high mental endowment and of enthotiaitic temperament, she 
(bimd s never failing sonroe of interest and gratification in watching the 
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deTelopmentof Ml EBpj'aMientifioideu, thepngresBof his experiiiiaiti, 
and tbe refults of his reading and stndiee ; the eoUection and ooDfttum 
of obserration* of natural phenomena in the poetiwl r^on of the rtotm, 
the tornado, and of tha anrora. Mn Etpfa mind was eiaentiall; liter- 
ary, and ahe could not aid her hnaband in hli Bcientific inquirlM or ex- 
periment! : her health wu delicate, and ahe could not assist him in hi* 
out-door obserrationa ; but ahe supplied what was of more importanea 
than theae aids — a geaial and loving interest STer manifested in his pur- 
suits and successes, and in hia tctj failures. Altre .ftomffltim via the 
office of her delicate and poetical temperament. Younger than Hr Espj, 
ahe noTertheleaa died aeveral ;ears before him (in 1850), leaving Um 
to struggle alone in the decline of life without the sustaining powv of 
her devoted and entbnaiastic nature. 

Having in a great degree matured hia theory of storms, — having made 
nnmeroua inductions from observations, and having written a great deal 
in regard to it, — Mr Espy took the bold reaolntion, thongh past middle 
age, to throw himself into a new career, lading aside all ordinaij em- 
plo]>mentB, and devoting himaelf to the diffusion of the knowledge which 
be had collected and increased, by lecturing in the towns, villages, and 
cities of the United States, This proved a successful undertaking, and 
by its originality attracted more attention to his views than could have 
been obtained, probably, in any other way. He soon showed remarkable 
power in explaining his ideas. His simplicity and clearness enabled his 
hearers to follow him without too great efibrt, and tlie earaestnass with 
which he apoke out hia convictions carried them away in favour of hia 
theory. The same power which enabled him to succeed in hia lectoiing 
career, procured subsequently for Mr Espy the support and eueotuage- 
ment of some of the leading men in Congress, and eapetnally in tlie Senate, 
and also in the executive departments. Tiieir attention was arrested by 
the origitaality of his views and his warmth in preaenting them, and 
he imparted so much of his convictbn of their tmth as to induce many 
of our statesmen and official persons to exert themselves to procure foe 
him, under the patronage of the government, continued opportonitie* for 
study, research, and the comparison of obaervations. To the oonsiatent 
enpport of his scientific friends, and particularly of the SecretaiJ of this 
Institution, Mr Espy owed also much in obtaining the opporinnities of 
keeping in a scientific career. His reports to the Surgeon-general of tbe 
Army, to Congress, and to the Secretary of the Navy, are among his latest 
efforts in this direction. 

The earnest and deep convictions of the tmth of his theory in all ita 
parts, and his glowing enthaaiasm in regard to it— perhaps, also, the age 
which he had reached — prevented Mr Espy from passing beyond a certain 
point in the development of his theory. Tiie same oonatitution of niud 
rendered his inductiona from observation often unsafe. His views wen 
positive and his conclnsions absolute, and so was the expression of tbem. 
He was not prone to examine and re-examine premises and oonelusiona, 
but considered what had once been passed open by his judgment m 
finally settled. Hence his views did not make that impression upon 
cooler temperaments among men of seienoe to which they were entitled — 
obtaining more credit among sebolars and men of general reading in our 
country than among scientific men, and making but Uttle ^ogtMt alnotd. 
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Feeling ttuit lui bodU; Tigonr wM ikiling, and tint Kis life miut toon 
doae, tlie Secretary of &« Smithwnivi loBtitatioa indnced him to le- 
examine the rariotu parts of his meteorological tiieories of stomu, tor- 
nadoei, and vatersponts, and to insert in his last report, while it was 
going tliTongtk the press, aa account of bis most mature views. I tnist 
thftt the Secretary will, in one of hii reports, give na a thoroogh and criti- 
cal exwninatioD of the works and serTices of this remvka'ble contributor 
to a branch of loienae, the knowledge of which the SmithsoniAn Institu- 
tion has alzeadf done M much to adTaoce and to diffnse. 

On tbe motion of Professor Boc^e, the following reaolotioiu wen 
adopted: 

BeaolMd, That the R«^nti of the Smithtonian Inititntion have 
learned wiUi deep regret the decease of James P. Espy, one of the most 
tiaefol and sealona of tbe meteorologists oo-operating with the Institution, 
and whose labours, in both tbe increase and diffusion of knowledge of 
meteorology, have merited the highest honoun of science at home, and 
hare added to the reputation of oar country abroad. 

Rfolved, That the Regents offer to tbe relatires of Sir £i|7 their 
aineeie ctmdolence in the loss which they have enstained. 

On the motion of Mr Peane, it was reaolTod that the lemvks of Pro- 
fesan Boche be entered in the Proceedings. 



PUBLICATIONS RECEIVED. 

Ezperieiioea of Forty Tears in Tasmania. By Hues U. Hull, Esq. 
—From the PuWUhsr*. 

First Report of a Oeologieal Recoutoisaanoe of the Northern Countdes 
of ArkauBBB. — From Oit State of Arkantoi, through the jSmttAsonton 
Jmtitittion. 

Description of a Deformed Fragmentary Human Skull, found in an 
Aueient Quarry-CaTe at Jerusalem. By J. Ajikxs Mnos, M.D. — Front 
&e Author. 

Transaetione of the Academy of Sdence of St Louis. Vol. L, No. 3. 
1859, — From the Academy. 

Smithsonian Beport for 1858. — Froia the SmUhsoniaM Jnstifuttori. 

Report of the Oeologieal Snrrey of the State of Iowa. Vol I., ForU 
1 and 2, — From the Staie of Iowa. 

Report by the Superintendent of the United States Coast Surey for 
1857. — From Profeaior Bache. 

^Journal of the Asiatic Society of Bengal, No. 2, 1860.— Froni th« 
"idiion. 

Tbe Canadian Natoislist and Geologist, August and Ootober 1860. — 
Fi-om Ihe SocUty. 

Baxter on Organic Polarity.— J'rom the Atdhor. 

I ,z,;i.,C00gIC 



172 PublieatiotiB received. 

Tho Six HoDtlw' 8«a«nu of the Tiopio*. Bj Jamm Lxn.— fVm the 
FuUuhen. 

Frooeedingi of tiie Academy of NatonJ Scieneee of PhilodelphU. 
March and Jane 1830. — Front the Academy . 

Proceedings of the Literaij and FhUoeophical Society of MancheEter. 
October and Norembei- 1860. — From the Society , 

The PrograMiTS Screw as a Prophet in NaTigation. Bj Jclus loan 
HiTT, C.E. I860. — From the AtUhor. 

QaaxteAj Jonnul of the C3iemical Society. July I860.— From At 
Society. 

The Typical Cbaraeter of Nature ; or, All Nature a Divine Symbol 
By Dr Taos. A. O. Balfoitx. — From tht Author. 

Speaiee not Transmntatile, nor tlie Besult of Seoondary Canaet. Bf 
Di Bkke. — from the Author. 



EEEATA IN VOL, XII. 

The fiillowliig Errata In Dr DanbaDj'a ftftr ara owing to bia btTing baan ibiaLt 
OD tba OontlDaDt. Bad not haTlng bad ut opportnnicj of revuisg tha proob wbu 
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Page 173 line 20 from foot, /or Profeeaor of Chemistry read PiofeaaorDf 
Botany. 

3 „ 14 from foot, Jbr foond read formed. 

I I, 13 and 39 from top, /or Dnperry read Dnfrenoy. 

k II 14,/or Keologiat, would take read eeological world, tocl. 

I ,, l./or Voilet and Boplarge read Virlet and Boplaya 

t „ 17, for general npheaval read groand upheared. 

r „ i, for Festal and Lens read Postel and Lini. 

' „ 13,/or march r«ad mantle. 

) „ 13, for some read none. 

) „ 31 and 33,/or Commeni read Cammeni. 

I „ 23,/tn- appearances reiuf appearance. 

I „ 8, jor Caldron read Caldera. 

) „ 20,_/br vicinity reod Tisoosity. 

1 „ 36,^ Mauna read Monna. 

I „ ll,/or fast reodlresh, 

f „ 18, for emption read emptive. 

J „ 53,/or effected read affected. 

t „ i,J0r to hnrry read of hturying. 

t „ 11 and 14:, for Ceutal read Cantal. 

t „ 13, for these read three. 

! „ li,/or Meyer read Mesen. 

I „ 34,/or 1813 read 1848. 
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Notes on iAe Silver produced in Cornwall. Communicated 
by WiLLUM JoBT HfiNWOOD, F.R.S., F.G.S., &e.' 

It may not be witboat interest to present at one view tbe 
notices of Cornish Silver &nd Silver ore which have been 
scattered by many bands through different publications. 

" Silver found in Cornwall unmixed (I mean free from tin, 
copper, or lead), I have never seen but once, and that was 
found native, about the bigness of a walnut (of which I have 
part), in Hnel-oock, a copper-work in tbe parish of St Just." 
(Borlaso, Natural Hittory of Cornwall, 1768, p. 209). 

" In the vein formerly worked at Huel Mexico, the ore ap- 
peared ... as insulated masses or nests, and beside native sil- 
ver,coTneonB ore (muriate of silver) was also met with." (Berger, 
Oeoloffieal Tranaaetiont, i. p. 171). Huel Mexico, in Perran 
^bnloe, " prodaced considerable qaantities of rich horn-silver, 
wd . . . some fibrous native silver was found in the Gos8an."t 
(Lysone, Cornwall, cci. Came, Cornwall Qeol. Trana. 
1. p. 121), " About thirty years ago, a lode of silver was dis- 
covered near the sea, between St Agnes and St Michael, 
uid tbe mine, which was called Huel Mexico, produced above 
L.2000 worth of ore."{ (C. S. Gilbert, Hittorieal Survey of 
Cornwall (1817), i. p. 218. Rashleigh, BriHah MineraU, 

* TU« paper wu in tjrpe lut ITovember, ud wu Intanded for tha Jftnaarjr 
Hnmbar of thi* JoDroal, bat praMnn of natter prarentad the E^fain from 
inHrtlDg It.— [Ed. FUL JounaL] 
t SilliMou (artby-bniwn Iron ore, 

t Hjr grandfather wat one of tha unfortDDate ibaralKilderi In (hii tbe flrit 
Comiih ulver mine. 
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174 Mr W. J. H^nwood'a Notes on the 

ii. p. 19, plate xvi.) About fifteen years since, a few small 
bnuches of exceedingly rich ailrer ore (partJcal&rly hom- 
silver, or mariate of silver, a very rare production) were raised 
in Cubert parish. Many of these pieces were finely crystal- 
lized ; but the most beautiful specimen is in the cabinet of 
John Williams, Esq., and has beeu represented and described 
in that elegant work of Mr James Sowerby, the " British 
Mineralogy," for 1808. (C. 8. Gilbert, Historical Survey of 
Cornwall (1817), i. p. 219). 

" At Herland in Gwiner, the silver cross-coarse, between 110 
and 142 fathoms deep, afforded for some distance, on either 
side of the Main (Manor) lode, which it intersects, a mixture of 
galena, native bismuth, grey cobalt-ore, vitreous silver-ore, and 
native silver ; of which about 108 tons were raised. The richest 
mass of silver ore was found at but two fathoms above the level 
at which it disappeared." (Hitchin's PMloaophieal Trantae- 
tiont, 1801, pp. 159-163. Berger, Oeol. Trans, i. p. 171. 
William Phillips, Geot. Trans, ii. p. 152. Lysons, Cornwall, 
ccx. Folwhele, Cornwall, iv. p. 134. C. S. Gilbert, Cornwall, 
i. p. 218. Came, Cornwall Geol. Trans, i. p. 121 ; ii. p. 113. 
Rees' OycloptBdia, Article " Silver," xxxii. De la Becbe, 
Report on the Geology of Cornwall, See., p. 288). 

Ths Quantities of Ore, the Proportion* of Silver thm/ oontaitted, 
and the Sttmi realised by their Sate, i 



Data. 




Wdgh 


of Ore. 


Proportion of 
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80 




„ Feb. 
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1014 13 




» n 


24. 
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302 10 
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26. 


12 e 
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0-006334 


616 17 




, 
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3 7 


0-021236 


42 19 




,. Aug. 


6. 


21 18 


1 16 


0-006334 


1098 19 




" " 


„ 


1 12 





0-006334 


77 6 






■•_ 


6 4 


1 7 




93 6 





116 16 3 £6649 8 

(Alfred Jenkin, Esq., of Bedrath, the Landowner's StewaM. MS8.) 
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" Abftsdoned for a while, the works were resoined in 1825, 
and when the ailver cross-course, wrought to a greater depth, 
again afforded small quantities of silver ore." (Henwood, 
Cornwall Geol. Trans, v.. Table Jtxxiv.), viz. : — 

Dite. 
1833, Feb 
.- Aug. 



Weight of Ore. 




CwM. q™. lb.. 


of SilT«r. 


4 2 


0012646 


7 10 


0-0017 14 


4 2 


0-004162 


2 2 


0006334 


2 


0-006946 



(Edward Michell, Esq., of Penpol Smelting Works, MSS.) 

At the adjoining mine, " Huel Alfred, in 1813, some Dative 
silver was found, appearing as if plated on the copper-ore, 
but in 80 small a quantity as not to be worthy of notice." 
(Came, Cornwall Geol. Trans., i. p. 123). " Native silver 
is accompanied b; red, grey, and black silver-ore, in Huel 
Alfred." (William Phillips, Mineralogy, third edition, p. 
285). " Hnet Alfred, in Fhillack, has produced native silver 
in green carbonate of copper." (Michell, Manual of Miner- 
alogy. Tmro 1826, p. 20.) 

" Hnel Ann, in Fhillack, furnished in 1814 a small bunch 
of blackish-grey silver ore, containing a great deal of arsenic 
and spathose iron, and accompanied by native silver, at the 
eixty-five fathoms level, in an east and west copper lode. 
In the seventy-live fathoms level, the silver ore appeared 
in the midst of the copper lode, as a separate lode from 
two to five inches wide. . . . Some fine specimens of fibrous 
native silver were found in this level ; but these, as well as 
the ore, proved of very short duration." (Carne, Commall 
Geol. Trans., i. p. 124 ; ji. pp. 105, 120). "Huel Ann has 
produced native capillary silver, with surprisiDg fineness of 
fibre, in tin-white and grey cobalt, and grey silver, in arseni- 
cal pyrites." (Michell, Manual of Mineralogy, p. 20). " In 
Dolooatb, in 1810, some grey silver ore, intimately united 
with cobalt ore, together with a little native silver, were found 
in the sixty fathoms level, in the copper lode, very near a 
small croBS-course." (Came, Cornwall Geol. Trans., i. p. 
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122. W^illiam Phillips (Mineralogjf, third editioD, p. 288. 
Hichel], Manual of Mineralogy, p. 20). " la the Sontli 
Entral Lode at Dolcoath, much native BilTer,a8 well as vitreooB 
and red Bilver ore, were mixed with galena, blende, and with 
still larger qnantitiee of iron and copper pyrites, qnarta, and 
slaty clay." (Henwood, Cornwall Oeol. Trana., v. p. 66, 
Table 1.) 

Th« Silver Ore* told from Au part of the Mine were : — 
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39 17 2 £1740 3 2 

Beside which, more thao one thoasand three htuidred pounda 
were realised from ore smelted at the mine. Entral Sontii 
Lode has therefore yielded more than three thonaand ponnds 
worth of silTer." (Captain Charles Thomas, manager of Dol- 
coath Mine, MSS.) " The noble family of Basset, lords of 
the land, preserve as an heirloom at Tehidy, a splendid piece 
of plate manufactured of silver raised at Dolcoath, which wu 
presented to the late Lord de Dunstanvitle, by the adventnren 
in that mine, as a testimony of their gratitude for his liberality 
in relinquishing his Lord^e duee, whenever the poverty of the 
concern rendered further outlay necessary." (Henwood, Con- 
wall Oeol. Trans., v. p. 66, NoU.) 
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" The silver ore of North Doleoath, an adjoining mine, af- 
fordecl,diiring 1859-60,0-003011 its weigbtof metal." (Captain 
Joseph ViTian, maDager of North Roekear Mines, MSS.) 

Mr Came states, that at Huel Basset, in Illogan, a smalt 
cross-conrse, traTersing the lode, afforded in 1813, vitreous sil- 
ver-ore, some of vhich yielded (0-018360 its weight) six hnn- 
dred oances of silver per ton, at and vithin aboat six feet on 
either side of the intersection {Cornwall Oeol. Trana., i. p. 
124) ; and Mr William Phillips observes, that silver ore worth 
three thonsand ponnds was obtained there. (Mineralogy, third 
edition, p. 236). Mr Martyn, the sole survivor of those who at 
that time, and long afterwards, were agents at Wheal Basset, 
sajs, that during his connection with that mine, silver-ore was 
discovered hut once, — that the qaantit; was very trifling, the 
quality such that for several years no purchaser could be found, 
— and at length it realised only a small sum. He adds, that 
there was neither record nor tradition of any similar discovery 
having been made previously. The late John Williams, Esq., 
of Scorrier House, had the entire direction of Wheal Basset, 
during this period. His account-books, examined in aid of 
this inquiry, fully confirm the accuracy of Mr Martyn's recol- 
lection ; and show that the silver ore raised in 1813 was not 
disposed of until 1827, when it was sold for L.1&, 128. 4dL only. 

" Silver ore is thinly dispersed through (gottan) siliceous 
earthy-brown iron ore, in the shallower parts of Treskerby, 
near Redruth. In 1827, a parcel of it realised L.15, 14b. 4d. 
At the same time a smaller quantity of similar ore from the 
adjoining mine of North Downs was sold for L.3, 4s. 9d." 
(William Williams. Esq. of Tregullow, MSS.) 

The ancient mine of Bal-Dhu, near Truro, affords enor- 
mous masses of the same ore, which have been, from time to 
time, largely wrought for the scattered particles of silver 
ore they contain. 

" Huel Duchy, in Calstock . . . one of the principal silver 
mines . . . has already produced about L.4000, and promises 
to be yet more profitable. (Lysons, Cornwall, ccx.) " Wheal 
Duchy, in Calstock (discovered in searching for copper), has 
been worked with success. The whole lode is from 6 to 12 inches 
wide ; the part containing silver from 1 to 4. It runs east and 
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west — tlie direction of other similar veins in the neighbonr- 
hood. Some of the ores cont&in frotn 60 to 70 p&rte in 100 (0-6 
to 0*7) of pore silver. About L.5000 worth of silver, a year or 
two ago, bad covered expense of the undertaking in its early 
Btagea." (Polwhele, Cornwall, iv. (1816), p. 134.) Some 
silver works are still kept open at Calstock by the name 
of Wheal Dnchj, from which the cup presented to the Doke 
of Ckirnwall, in the year 1812, by Benjamin Tucker, Esq., ms 
extracted." (C. S. Gilbert, Cornwall, i. p. 219). "At Hnel 
Duchy, near Callington, in a lode inclining to the north-east 
and Bouth-west, and from one to three feet wide, in which the 
adventurers were searching for copper, detached lumps of 
silver ore and small bunches of native silver were found at the 
adit. Id the ten-fathoms level there was a regular course of 
silver ore, accompanied by native silver, for nearly three 
fathoms in length, yielding above L.200 worth per fathom. 
This was its richest part. In the twenty-fathoms level some 
native silver and bunches of silver ore were found, but the 
lode had there declined in value. In the next deeper level 
the silver was exhausted. The ore consisted chiefly of red 
and grey silver and black oxide of silver. The value of the 
silver produced was about L.3000." (Came, Cornwall Geol. 
Trane. i. p. 122.) After this the mine remained many years 
unwrougfat, but in 1833 it was reopened under the name of 
Wheal Brothers. (De la B^che, Report on Cornwall, tfc, 
p. 613. Kenwood, Cornwall Geol. Trans, v. p. 140, table 
xciii.) " Portions of argentiferous earthy brown iron ore 
(silver-goBsan) left by the former adventurers in shallow parts 
of the mine, were now extracted and sold for between L.150 
and L,200 per ton. But so greatly did the ore difier in 
quality, that some parcels of it brought no more than Ii-2, 
and others, containing 0-059976 their weight of silver, u 
much as L.500 per ton in the market" (Captain Knott, of Cal- 
stock, MSS.) " At the thirty-fathom level, masses of native 
silver, weighing many pounds each, occurred in a part of the 
lode which was worth from L.500 to L.600 per fathom. Bnt 
great part of the ore, when brought to the surface, contained 
only eight to ten ounces (0-000245 to 000306, its weight), 
although when {dresaed) prepared for sale, it yielded sixty 
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ounces (O-O01836 its weight) of silver per ton." (Percival 
Norton Johnson, F.R.S., F.G.S. MSS.) 

"Wheal Sisters, opened also in 1833, on an eastern part of 
the same lode, afforded ore vhich, resembling for the moBt 
part that of Wheal Brothers, contained from 0-U00459 to 
0-07314 its weight of silver. Portions of it were, however, 
mixed with from 0-15 to 020 their weight of lead. Small 
quantities of the silver ore were sold at twenty shillings a 
pound ; and some parcels found a market at from L.400 to 
L.SOO per ton, but the ordinary price was between L.30 and 
L.d0." (Captain Knott, an agent of the mine. MSS.) 

Wheal Saint Vincent yielded great quantities and many 
varieties of silver ore from a parallel lode south of that wrought 
at the same time in the neighbouring mine of Wheal Duchy ; 
bat, no longer affording profit, it was closed in 1824. If 
accouDts of the produce still exist, they are inaccessible. 

In 1835, the works then named the East Cornwall Silver 
AUnes were reopened, but after an unsuccessful trial of about 
two years, they were again abandoned. During that period 
they yielded the undermentioned ores : — 

Date. 
1857. Sept. 



ffaigbtof Ore. 
Tom. cwM, nn. lbs. 


of Silver. 


. 17 1 


0-002708 


6 3 


0-009118 


. 4 14 


0030263 


(Edward Michell, 


Esq. MSS.) 



" The same mine was opened a third time in 1848 under 
Uie name of Wheal Langford, but silver ore became less aad 
lead ore more abundant as the works were deepened. For 
several years the ore afforded from 0-001224 to 060466 its 
weight of silver, and its price ranged between L.10 and L.550 
per ton. A parcel weighing 2 tons 6 cwts. 2 qrs. 6 lbs., 
realised in June 1855 L.1184, ISs. Sd." (Captain Knott, an 
■gent of the mine. MSS.) 

" Wheal Mexico, wrought to an inconsiderable depth on an 
eastern part of the same lode, during 1847-8, afforded the chlo- 
ride of silver largely mixed with slaty clay, granular quartz, 
ud the carbonate of iron. Some portions of the ore contained 
0-001224; others, 0026316, their weight of silver. The prices 
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ranged from L.5 to L.200 per ton ; but small qaantitjes free 
from impurity were sold at L.2, 10s. per (avoirdapoie) poond." 
(OaptaiQ K&ott, manager of the mine. MSS.) 

" About four miles to the aontb-east of Callington, a silver mme 
situate in a rook of killas or chloride-slate. The vein vas first 
worked for copper, but native silver and lead ore were discovered 
in it. The mine is called Huel Jewel ; the thickness of the vein 
rarely exceeds three or four inches. In many of the cavities 
were found a considerable qnantity of capillary native silver, 
with galena, red silver ore, and sulpharet of silver. The ores 
were exceedingly rich, and promised ... an ample recompense 
to the adventurers." (Kees, Cyelopcedia, xivi. ; " Silver.") , 
" In Willsworthy mine, on the border of Devon, the lode is 
about twelve inches wide, bearing N'.N'.E. and S.S.W., and 
underlies two feet and a-half per fathom to the south. In tlie 
ten-fathoms level, a vein of white and amethystine quarti 
divided the lode ; between this vein of quartz and the lower 
or northern wall of the lode, was found a vein of rich arsenical 
cobalt ore, combined with native capillary silver, in a ferm- 
ginons matrix from three to six inches wide. The space between 
the vein of quartz and the higher or soathem wall of the lode 
was occupied by a vein of rich yellow copper ore from six to 
nine inches wide. The silver continued about two fathoms in 
length. The copper was not so soon exhausted. The speei- 
mens of native silver from this mine have eclipsed all that have 
ever before been found in Cornwall, both in size and beauty." 
(Came, Cornwall Qeol. Trane. i. p. 124. William I^illips, 
ISinerahgy, 3d edition, p. 285. Mitchell, Manual of Miner- 
alogy (Truro, 1825) p. 21. Greg and Lettsom, Mawaal of 
Mineralogy (London, 1858), p. 240.) 

" Native silver, dendritic and in elongated octohedral crys- 
tals, and also capillary native silver on arragonite, have beee 
obtained from Levant near Penzance." (Oarne, Cornwall 
Geol. Trana. vi. p. 48. Garby, ibid. vii. p. 87-) 

Arsenical silver ore has been discovered in quartz near Cam- 
borne ; and native silver in copper pyrites at Crennis near St 
Austell; in siliceous earthy-brown iron ore (goasan), at the 
Fowey Consolidated Mines near Fowey ; and in galena atWbe&l 
(Providence); Tremayne, near Hayle ; but in each of these in- 
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stances the quantity haa been very small. (Michell, Manual 
i^ Mineralogy. Tniro, 1825, p. 21. Oarby, Cormvall Oeol. 
Tram. rii. p. 88. Greg and Lettaom, Mamtal of Mineralogy. 
London, 1858, p. 240.) Between Marazion and Penzance, Weet 
Wheal Darlington wae wronght, in aearoh of copper ore, to 
nearly forty fathoms from the sorface, and some twenty-five 
below the sea, in closely-jointed, deep blue, homogeneona clay- 
slate, on a lode which, bearing 10° to 20° N. of E. and S. of W., 
and composed of quartz, quartzose slate and iron pyrites, — un- 
expectedly yielded large masses of native silver, mixed some- 
tines with galena, and less frequently with copper pyrites- 
The following are particulars of its proceeds : — 





DM.. 


Waight 


of Dr.. 
.q«.lb.. 


Proponioa 
of Silvu. 


AMOunt. 




ias2 


, Not. ». 


14 





0032100 


£179 7 


6 


^ 


,, 


18 


3 


0-008048 


67 2 


6 


„ 


,, 


1 i 





0001806 


11 2 





„ 


„ 


9 





0003826* 


16 1 


6 


1863 


, Jan. 31. 


3 1 


1 


0004967 


68 19 


2 


„ 


,j 


4 19 


1 16 


0001224 


37 17 


7 


„ 


March 29 


i. 1 18 


3 20 


0002816f 


76 11 


10 


„ 


MajlO. 


4 


3 14 


0060282 


127 13 


2 


„ 


J, 


8 9 


2 1 


00O7497 


177 12 





„ 


„ 


1 B 


16 


0003978 


20 2 


3 


„ 




1 le 


3 17 


0003672 


49 2 


2 


„ 


„ 


1 9 


1 26 


0002142 


22 16 





„ 


Jolj 19. 


5 


2 22 


0076600 


leo 16 


10 


„ 




3 7 


16 


0-006141 


123 1 


10 


J, 


^ 


2 10 


2 20 


0-004806 


81 11 


10 


„ 


Ang. 18. 


11 


19 


0030294 


170 6 


10 


„ 




1 2 


21 


00018071 


22 8 


1 


,1 


" 


3 4 


11 


0-002816 


62 16 


2 


^ 




9 2 


6 


0002609 


121 1 


2 


„ 


^, 


4 6 


1 24 


0-001264 


28 2 


3 


„ 


^ 


1 10 


2 21 


0-000612 


4 12 





„ 


Sept 28. 


8 


2 11 


0-112118 


462 6 


2 


,, 




2 8 


11 


0004030 


86 10 


6 


- 


Tj forward, 


3 18 


3 12 


0-001867 


42 9 


7 


<ki 


64 8 


3 21 


£2267 18 


8 






. Bm{4. 0-32SS4, it* wtifht of iMd. 










t „ 0-630«10 












; „ O'fiTOOOO 


.. 






iraw SB&1I8. — 


roL. nil. 


so. 11.- 


-APRIL 1861. 


2a 
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Dmt«. 


Weight of Of*. 


Pnjjortio. 


Ament. 






TODI 


own 


i.qn.lba. 


orSUier. 






Brought over, 


64 


8 


3 21 




£2257 18 


8 


18BS, Sept 28. 


7 





1 10 


0002867 


141 17 


5 


■> ti 


3 16 


1 6 


0002609 


48 12 


8 


„ Hot. 8. 





9 


3 2 


0039361 


182 11 




11 


14 


3 


0001264 


94 15 


7 




10 


6 


3 


0001660 


81 10 


6 


» i' 


7 


6 


3 22 


0001060 


38 6 


3 


" » 


2 





2 


0000627 


4 1 





„ Dec. 20. 


2 








0002172 


... 




n •> 


6 








0-001224 






n H 


10 








0-000766 






n >. 


IS 








0-000612 






1, t. 


6 








0-000561 






« » 


2 


10 





0-000306 






1864, Feb. 22. 


2 


7 


25 


0-002609 


67 17 




ft 


17 


7 


21 


0-001163 


125 17 




I April 11. 


6 


6 





0-001662 


66 12 




„ Ma7 26. 


1 


13 


2 12 


0-002540 


30 13 




n H 


7 


8 


1 6 


0-001224 


50 1 




„ Jul? 19. 





16 


2 12 


O143820* 


63 19 




» 





12 


1 18 




14 2 




,1 » 


4 


3 


1 16 




32 2 




, „ 


1 


17 


7 




7 17 




„ Aug. 30. 


17 


3 27 


O-OOIWMt 


18 1 




„ 


3 


18 


2 


0-001224 


76 8 




„ „ 


2 


3 


1 14 


0-000918} 


24 17 




„ Nov. 15. 


4 


1 


1 


0-001102 


24 7 




„ 


2 


14 


3 


0-000612 


7 3 




" De^ 31. 


63 


4 





0000306 1 






t, ., 


18 


19 


1 


0000409 


150 18 






7» 


14 


8 


0-000163 






1866, Feb" 14. 








7 


... 


16 




„ 24. 


2 


3 


1 


0-00i316§ 


27 




„ 


1 


6 





O00016SI 


7 7 




„ 


2 





3 


0-001163 

Value of 1 
ore Bold, ; 






Quantity of 1 
oreeold, | 


309 


3 


1 1 


£3669 ( 


1 


Dnmld, 


42 


10 


3 










* Beilde 33SO0O ik weight or Ie»). 








t 


„ 


0.43«3fiO 


I, .1 








J 




J-OMOOO 
0-290000 
OSSSOO 


„ „ eepper. 
„ „ Jeu). 
„ copper. 
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Highest price of ore, £5120 per ton. 
Lowest „ 10 0,, 

Arerage „ 11 IS 8 „ 

(Compiled from tiie Mine-booka I7 fitTour oF W. J. B&wUngs, 
B^. oTHayle.) 

At IVebieken-green, sear Truro, & lod« obliqne in direotion 
to the large iron vein so well known in the eame neigbboor- 
kood (Henwood, Cornwall Geol. Tram. v. p. 108), eifords 
irregular maeBes of rich ore. Thia, for the most part, ia 
galena, which aometimea ooobunB no more than 0-000153, but 
in Bome eases has yielded aa mnch as 0091922 to 0- 104040, 
and even 0-122584 its weight of silver. Portions of the lode, 
kowersr, have produced 0-107100 their weight of silver from 
Titreons ailrer ore and Dative silver nnmized with lead. 
Tbe ore sokl from the mine has been — 

Aaoont 
£164 IS 6 
7 8 4 



465 3 9 
28S 3 10 







Weight of Ore. 


Fraportlon 






Toniofli 


.qn. Ib«. 


ofLMd. 


1859, Sept. 


U. 


1 14 


2 


0-750000 




28. 


2 





0450000 


1860, Hu. 


13. 


1 


3 18 


0760000 


„ „ 




14 


3 19 


0-860000 






4 


3 11 


(Slime-ore) 


'.' Aug. 


14. 


1 9 


12 


0-650000 






2 19 


1 


0-612600 




7 6 


1 3 





£1087 5 11 

Abut* prove the average proportion of silver to have been 
0-016189 the weight of oi«, and 0024690 the wrigfat of lead. 
(Edwin Carter Esq., poTBer of the Mine and Edward Michell, 
Esq. of Fenpol Smelting Works. MSS.) 
The lead ores of Cornwall are proverbially rich in silver, 
bat a description of them is foreign to the object of this com- 
monicaUoD. 

P.8. — Since the foregoing particnlara were compiled, the 
Boaewame and Heriand mines, wrought is clay-slate, within 
ihort distance of Heriand, have yielded, at the thirty fathoms 
level, from a portion of the erost-vein, no more than fifteen 
feet in length by six feet in height — 

2 2 of rUtct ore, which was sold at £27 B per ton, 

19 „ „ 77 10 

6 ,. ., 65 7 6 „ 

Jioyal t'ornwaU Oaxette, IStb Januarj 1861. 
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Organogetue Re»earche»* on the Female Flower of the 
Coni/eree. By Dr H. Baillon. Memoir presented to the 
Acad^mie dee Sciences at its Meeting, 30tli April 1860. 
Trsnelated by Alexander Dickson, M.D., £dinbiirgh.t 

There ore various modea of viewing the organisation of the 
flowers of the Coniferte. I do not intend to recount here, ia 
detail, all the different interpretations. The histor; of these 
has been given elsewhere hy several botaniate, and mors 
especially by the illustrious R -Brown (App. to CaptamEin^i 
Voyage, and Ann. da Se. Nat. 1826, p. 236> Bat on going 
over the most prominent points in the different views, we may 
classify them under five principal heads. 

1, A. L. de Jossieu, and with him Smith and Lambert, 
admit that there is in the Coniferje, as in all other flowers, an 
ovary and an ovule. But here, instead of presenting the form 
of a sac, the ovary, according to these authors, has two locoli 
spread open, and its style is represented by a scale placed ex- 
ternally or below. It is worthy of remark that this view 
admits, at the same time, a duality of carpels. 

2. A second opinion, instead of considering the onrj as 
presenting an exceptional organisation, attributes to it the 
form which it usually possesses in the vegetable kingdom, vis., 
that of a sac incloeing the future seed. Such is the interpre' 
t&tion proposed by M. Blnme. Bat the learned Butch 
botanist does not admit that it can be applied to all the 
Conifene. According to him, it holds trae for the Taxinen 
and Onetacese, " the carpel of which is ureeolate," but not 
for the Abietineee and Capressinero, in which " the ovary it 
not closed, and where the ovule is directly exposed to tlie 
action of the pollen." {Rumphia, iii. 208; iv. 2.) 

What M. Blume applies only to certain Conifene, has, CD 
the other hand, been considered as applicable to the entire 

* I bave glTen a nearly faithful truuUtlon of tha original, enlj aaUig 
omUllOBi in wnna insHeDtial parlteulan. — A. D. 

t Truiilatlon read before tba Botanical Societj of Edlobiirgh, lOth Junuj 

isei. 
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order b; Heasra Mirbel and Spacb.* Id their excellent paper 
on the embrjogen; of these plaots (^nn. deg Se- Ifat. 2d ser. 
XX. 359X they con8i<^ the flower aa consisting " of a conical 
nnclens contained within an open ovary." 

3. According to a third view, the flower comprises an 
orary and ovnle, and is farther provided with a perianth. 
Such appears to have Wen the first opinion of Mirbel, when 
he admitted with Schubert (iVouv. Bull. de» Se. iii. 73, 80. 
121), that the gyncecium is accompanied by a small adherent 
perianth, besides an accessory external envelope or capole. 
This opinion was also held by S. Brown in his aooonnt 
of Flinders' Voyage (u. 672). 

L. C. Bichard considered the Conifene aa provided widi a 
pistil, and with a simple perianth or calyx {Mem. mr, lea 
C<m^. et let Cyead. 96), and A. lUchard, adopting his father's 
ideas, describes the female flowers as presenting a " gamose- 
paloos calyx adherent to the ovary, which is either partially 
or wholly inferior, and a nnilocalar ovary conttuning a single 
ovale" (£iem. 6iit. 7"», 657). 

4. R. Brown, on reconsidering his first interpretation 
(I. c), and comparing what at that period was termed th» 
ovale of the Conifene with that of other phanerogamic plants, 
imagined that this ovale was much too simple when compared 
witb all the others which he had studied, and from this com- 
parison originated what ie called the Gymnospermona theory. 
Ever since, the ovule of the Conifene has been declared to he 
naked, and its placenta to be of a foliar nature. It was by an 
error that physiologists had, until that time, taken the intega- 
ments of this ovule for floral envelopes, and considered its 
summit to be a style. 

5. In our days, says Dr Lindley (Veget. Kingdom, 227), 
every one agrees aa to the correctness of R. Brown's views. 
Sohleiden also admits the gymnospermoua character of the 
Coniferte ; but making a rigorous application to these plants 
of his remarkable principles on the axial nature of the 
placenta, the illustrious eavant regards the organ bearing the 

* Tbs flnt indication of tbli visw U fbund in Uia " B16iii«iU di pbjdologls 
figiuls da C. y. BrlMMii.Mlrb«l," vol. i. p. UT.Ao^ «nd li Mprodnewl in 
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omies M the axilltiry bad of the oarpellary leftf (l^im- det 
Sc. Nat. 2d ser. zii. 374) ; a happ; and fertile ioterpretataon, 
supported b; proofs which are reall; iiifl(int68table. 

The foregoing shows the moltiplioil^ of the opinions which 
have been set forth. The gymnospenuons theory, in spite of 
its involving what is exceptional BJtd abnormal, seems to be 
generally adopted at the present day. Such is the opimou of 
all classical aathora and all the elementary treatises. " Certain 
ovules are ' naked,' saya Ad. de Jnasien (Court Elem. edii 
I'*, 446), and we may term those plants which possess them 
Oymnosperms." Endlicher {Genera, 268), in speaking of the 
ConiferK, says, "ovtUanuda;" andDrLindley (l.e. 227) in- 
cludes them with the Cycadacee and Gnetacee in his class of 
Gymnogeos. It is neverthelesB allowable to apply to the 
verification of these opinions the new means of investigation 
which organogenic study affords us. This is what I have 
attempted, and the observations which I have made on these 
interesting plants are already very nnmerous. I shall only, 
however, present some of the principal results, setting forth, 
in the first instance, such facts as are met with in the species 
most widely distributed around us, so that it may be easy to 
verify my observations. 

A. In the axils of certain leaves in Tawaa baecata (the 
Yew), there are developed little floriferons branches. Those 
bear at first a considerable number of nearly decassate and 
imbricated bracts. The summit of the little axis which bears 
them serves for the floral receptacle. This, in fact, is soon 
seen to produce two little mammillse, curved in the form of a 
horse-shoe, which unite to form a kind of horizontal ring. 
This is nothing else than the first rudiment of an ovary. It 
grows into the form of a conical sac ; its aperture, which is 
directed upwards, is nevertheless always seen to be divided 
into two slightly marked lips or lobes ; they alternate with the 
two leaves or scales which precede the pistil. Of a similar 
appendicular [foliar] nature, they continue the series of 
decussation. The only difference consists in the early con- 
nation of the two leaves which constitute the ovary. 

In proportion to the elevation of the sac, the summit of the 
axis becomes elongated to form the first rudiment of the ovale. 
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I beliere that the axial Datnre of the support of this ovale has 
not been eontested by any one. 

£. PkylioeladuB rhomboidaliM (Bifib.) has a small number 
of soUiar; female flowers, borne in the axils of little leaves or 
bracts npoD a common axis. Each one of these Sowers, which 
is quite free from its accompanying bract {bractee awillante), 
becomes developed above it, and consists of a little dome-like 
receptacle bearing two laterally connate carpellary leaves, 
quite simUar to those of the Willow or Yew. From the bottom 
of this enclosure an erect ovule is afterwards developed. 
Later, but before the period of impregnation, the base of the 
gynoeciom becomes surrounded by a projecting circular pad 
{bottrrelet), similar to what is termed the aril in Taxut; it is 
a disk, such as is so often elsewhere developed, at a late period, 
at the base of the ovary. Thus it appears that PhyllocUttbu 
is a TaxuB in which the female flowers are axillary and 
solitary instead of being terminal. 

C. In Torrtya nueifera (Siebold) a bud appears in the axil 
of a leaf, and becomes developed into a little branch, bearing 
alternate leaves. Of these leaves, the inferior and superior 
remain sterile, but some of the intermediate ones are fertile. 
In the axil of each of the Utter, a large undivided and rounded 
mammilla appears, which is at first somewhat pointed at its 
summit. The summit eoon becomes depressed, and two lateral 
bracts appear to right and left of the mammilla. The mam- 
milla then commences to bifurcate (ce dedouhUr). Its summit 
having at first a plane surface (eoupe d'abord horieontalement), 
afterwards presents a vertical median furrow, which becomes 
duly more pronounced. A single axis in this axil is thus found 
to be replaced by two collateral axes. Each of these produces 
two pairs of little decussate bracts, which appear from below 
upwards ; and above these two carpellary leaves, which quickly 
become connate, like those of the Yew, and, by their growth, 
form a sac with a nearly circular aperture, and surrounding an 
erect orthotropal ovule. Thus Torreya is a Tcueua, with this 
dilferenoe, that here the axillary floriferoos branch always 
bifurcates, which only occurs as an exception in the Yew. 

v. In Thuja, as in Torreya, we have two female flowers in 
the axil of each bract. Above the sterile bracts, the axis of 
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iDfloreeeenoe becomes alightly tamid in the ftxila of the fertile 
brttcts, and produces two little dicupell&ry flowers, like those 
of the Yew and Phylloeladtu. Ad orthotropal ovule is also 
similarly developed upon the basilar placenta. As to the 
wings, which soon appear on the young fmit, they are ex- 
pansions of the dorsal rib of the two carpels. A Tkuja, then, 
differs ^om a Torreya, in its Bowers being sessile, and not 
being preceded by any bracts below the carpellary leaves ; 
and from Phyllocladiu, in a pair of flowers, instead of one 
only, being borne by the axis above each leaf. 

E. In its earliest condition, the cone of a Pine,Ptnus reainoia 
for instance, is represented by a cylindro-conical axis with an 
obtuse snmmit. There are developed upon its surface a great 
nnmber of alternate bracts. Like the leaves which every oUier 
branch bears, t^ese bracts take on an unequal development, 
BO that those at the base, which are often sterile, and those at 
the apex, are soon smaller than those towards the middle of 
the cone. These are the only appendteuUtr [foliar] organs 
found upon this cone, and their development, as we shall pre- 
sently see, hecomen arrests^ &t an early period. 

In the axil of each of these bracts there is soon produced a 
little branch, which for a long time is represented by a 
cellular mammilla, obtuse, and flattened (aurbaisae), com- 
pressed from without inwards between the main axis and the 
accompanying bract. When we know the great readiness 
with which all receptacular axes in plants become modified in 
form (m d4forme)t we are not sorprised to see this, which is 
destined to bear the flowers, undergo the changes in form . 
which are now to be described. 

Its summit exhibits at first two small shallow depressions 
{ichancrurea obttuee), by which it is divided into three lobes, 
a middle and two lateral. The middle lobe, which forms a 
kind of apiculus, is the organic apex of the axis. The two 
lateral become gradually enlarged into the form of auricles, 
upon the lower slightly decurrent portion of which the female 
flowers are to be borne. Before, however, occupying ourselves 
with the appearing of these latter, let us notice what becomes of 
the middle lobe. In consequence of a constant modification 
in form (dSforma^on), whidi gradually operates in the little 
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&zis, the median lobe ceases, by degrees, to occupy the ap- 
puent summit ; it is gradn&lly throwo back from the edge 
of tbe internal surface, until', at last, it nearly occupies its 
centre. Moreover, it freqnently occupies the interval between 
the two scales placed above it, and this contributes in no small 
degree to give it the narrow and elongated form which it 
ordinarily presents. 

What we £rst see of the female flower is a pair of little 
carpellary leaves, in the form of a horse-shoe, with their con- 
cavitiea presented to one another. Their summits appear first, 
and they are at first quite free from each other, but in pro- 
portion as these become elevated above the receptacle they 
become connate by their bases, and thus form a little project- 
ing girdle, which, when viewed from above, appears elliptical. 
At the centre is found the receptacle which they enclose, and 
which for some time remains nearly flat. Let ns describe 
exactly the position of this little carpellary enclosure. Its 
superior aperture Is directed to the side, and at first a little 
downwards ; later it becomes altogether inferior ; changes of 
direction which are due to the continuous progress of the modi- 
fication in the form of the axis. 

Whilst the two united carpellary leaves become elongated, 
so as to form an ovarian sac, continuous at its lower part, and 
divided higher np into tno equal or unequal style-branches, 
which always recal the duality of the carpels, the axis be- 
comes swollen {ge gonfie), at the centre, so as to produce the 
ovule. This last becomes slowly elevated in the form of a 
dome, without effecting at first any connection with the car- 
pellary leaves. Thus it appears that the ovule here is 
nothing else than the prolongation of the floral receptacle, and 
that the placentation is basilar, as in the Jugl&ndacese, Poly- 
gonacese, and Salsolaceee. 

From the foregoing, we see that the I^ne only differs from 
Torreya, in the form of the axis, which bears the female 
flowers, and by the gradual inversion of the latter* 

/".The female flowersof£ralM&urioG^nio(Smith),are borne, 

* I ODght to Btiite tbat, aiTice I mida thMe obiervstioDa on tbs ftnule flower of 
Phtui runoia. ProfeMOT Piyer hM repeated Vbvm, and hit obtained Btmilu 
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two or more, apon the divided extremity of a littlffbraucfa, u in 
the Fine ; with this difiereace, that the floriferons axis is rounded 
aad more elongated, and ia placed in the axil of a trne leaf. 

6. The last type which I shall examine here, is presented by 
the Oypreaa. The axis of the inflorescence {Vaxe du ranteau 
fioraV) comports itself exactly as in Thuja and Saliibaria, 
and the bracts do not bear any other organ. Above each of 
these tiie axis becomes slightly and uniformly elevated, it 
then gives origin, at a considerable distance from the inserUon 
of the scale [bract], and opposite to its median line, to » Uttle 
dicarpellary pistil resembling that of Thuja, Soon, however, 
another similar flower appears, anterior to, and below the first, 
with two others at the sides ; then others, still more external 
and infenor, surround the first in several excentric circles, 
and the number of these may be very considerable. We 
have here an axillary centrifugal floral group, somewhat com- 
parable to the axillary glomeruli of the Labiatte, which col- 
lectively form a spike, as in this inatanee. 

It will now be easy to submit to the test of the preceding 
observations the principal objections which have been advanced 
against our mode of interpreting the floral organisation of the 
Conifers. This vrill give us room, at the same time, to exa- 
mine the facts which have been adduced in favour of the 
opposing theories ; and the only thing which, for the moment, 
I shall pass over in silence, is the comparison of the Conifers 
with Cycads and Gnetaceat. In the examination which I 
intend to make of the entire gymnospermous theory, Ishall soon 
have occasion to return upon the two latter orders ; and I may 
say beforehand, that the proofs which may be deduced from 
their floral organisation are not of any importance in my 
eyes in the demonstration of the facts which now occupy us. 

Robert Brown is astonished that any one can regard a sac 
perforated at its summit as an ovary, because ordinarily the 
ovarian pouch is completely closed. Bot the phenomenon of 
complete occlusion, although osnal, is certainly not without ex- 
ception. There are plants such as the Oistacee, Tamariscines, 
&e., where it is by the superior orifice of the ovary that the 
pollen-tube penetrates into the ovarian cavity, and this has long 
been remarked in the open ovary of the Reaedocee^ £c. 
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The Becond objection of the illnstrioos British botanist is of 
DO greater weight. What we, with so many others, call an 
ovale, appeared to him not sufficiently complicated in structure 
to be considered as such. But we are all aware that the 
omle is not necessarily composed of a nucleus and its two 
envelopes. Brongniart, Decaisne, and R Brown himself, have 
long ago described plants in which the OTuIe is reduced to its 
nucleus alone. Botanists have too often confounded in the 
Abietinese the scales of an appendicular [foliar] nature, which 
are borne by the axis of the cone, with the organs situated in 
the axils of these leaves, to which, from their appearance, the 
same name has been applied. But henceforth this confusion 
should be so much the more easily prevented, since Phytoto- 
mists are every day attaching less importance to the consist- 
ence, form, and colour of an organ, when determining its 
signification. That which bears the female reprodactive 
organs in the Abietines is a body placed in the axil of a leaf 
{appeadice) ; it is then a branch — an axial production — and in 
relation to this Schleiden has opened the way to an exact 
determination of the nature of the floral supports. It is in- 
contestable that the axiom "folium in axilld folii is without 
example in the vegetable kingdom," holds true in this, as is 
every other case. We shonld not then be arrested by the 
oliijection which Dr Lindley addresses to Schleiden. {Veget. 
Emgd. 2d edit. p. 227.) It is begging the question to con- 
sider the ^it of a Willow as " a leaf placed in the axil of 
another leaf." For even admitting that the placentas of a 
Willow are formed by the borders of the carpell&ry leaves, 
nevertheless there are here two leaves united so as to form 
the ovary, and they represent a bud with two leaves, to which 
a receptacle or common support is certainly necessary of an 
axial nature, let it he as short as one chooses. The com- 
parison which some would establish between the fiowers of 
the two sexes proves nothing in favour of the foliar natnre of 
the body supporting the seeds in the Abietines ; for the sta- 
mens are not, as Dr Lindley plainly says, " the analogues of 
h e indurated carpellary scales of the females." These sup- 
posed carpels are, in fact, placed in the axils of leaves. The 
stamens are not in the same position ; they are leaves or mo- 
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dified bracts, which neither LftTO aoything in their axiU, nor 
are in the axils of any other organs. In their ori^, they 
resemble the ordinary bract; later, their tissue swells out, and 
becomes gradnally modified at those points which become 
anthers. But at any age they are not the less of the natnre 
of leaves (appendieea), which is the character of the stamens; 
whilst in every pistil, here as elsewhere, there are two dis- 
tinct portions, the one axial, the other appendicular [foliar]. 

As to the teratological facta, I would say that they may be 
made to famish arguments in favour of the most opposite 
opinions. In this particular instance, however, there is 
noting surprising in the cone of an Abies being capable of 
bearing leaves analogous to those of the branches (Richard, 
M^. Conif. pi. xiii.), since this cone bears, normally, bracts 
or appendages, which are nothing but modified leaves. 

ConchiaionB. 

1. The female flowers of the ConifertB differ very little in 
essentials from one another. They are constructed upon a 
single type, and were we only to regard these, it would be 
unnecessary to preserve the divisions of the order of the 
Coniferee into Pinacets and Taxacece. 

2. The female flower is either terminal, or placed in the 
axil of a bract or leaf. But it is always (as Schleiden holds) 
borne by an axis, and never by a bract. Only the form of 
this axis is very variable ; but this is a characteristic of recep- 
tacolar organs. 

3. Thus, as was believed by Mirbel and Spach, this flower 
is not gymnospermouB, but possesses a dicarpellary ovary, 
without floral envelopes, and containing an erect orthotropal 
ovule upon a basilar placenta. 

i. The cupule, of variable form and consistence, which 
surrounds this ovary, and which in several genera has received 
the name of aril, is a later production, although anterior to 
fecundation, as is the case with all those floral organs, resulting 
from a secondary expansion of the axis, which we call disks. 

[A selection from Dr Baillon's numerous and very beauti- 
ful flgures is given in Plate V.] 
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Dbscbii-mon op Pi^tb v. 
Pfniu rerinoia, h. 
Tig. 1. A bnet (b) dttacbed from tbe cone, with Its uillarj scale (a). 
Fig. S. The nme, farther kdranced; the Kale (a) now pretenti two lateral 

lobei or anridei, tnd a median lobe of apiculna (bJ). the teiminaUoo 

oT the axia of tbe aeale. 
Fig. 3. Appearance of flowers npoo the axis (a) ; each of them compoaed of 

two carpellary leaves (<) of a crescentio form, between which tbe placeola 

(p) appears. 
Fig, t. Tbe aame, fiirtber adruieedi tbe earpellarj leavei have beoone eon- 

¥ig, 6. Ooe of the flowers from Sg. i isolated and more blgblj magnified ; 

c, carpels ; d, ovale, which appears as the prolongation of the floral re- 
Fig. 8. Scale mneb further advanced ; the Btylarj portions of Iha two earpellarj 

leaves of the ovary (<n) ara beginning to become unequall; developed. 
Fig- 7. Rowers, nearljr adnlt, and borne upon the ecale, which in length now 

nearly equals its accompanying bract. 
Ftg. 8. LoDKitudinal gection of an adult floiref ; the etylet (it) are still more 

aneqiwl than in last flgnre : ev, ovary ; oJ, ovale. 
Cupraiai i6mpinriTeiu, h. 
Kg.9. Toong flower-beaiing branch. The lower braeta (ib) are aberile; the 

■pper bracts, one of which has been eat away (_eb), have a centrifugal in- 
:e (i), developed in their axils. 



Note upon the preceding Translation, with Observations 
upon the Morphological Constitution of certain Abieti- 
neout Cones. By A. Dickson, M.D., Edinburgh.* 

It ia frith DO little pleasure that I have takeo this opporta- 
uit; of bringmg Br Baillon's remarkable obgetTatioiis under 
the notice of the Society. By his labours, the morphology of 
these remarkable plants is now securely based upon the surest 
of all fonndattons, yiz., that obtained from observation of the 
different phases of derelopment. 

I have myself been much interested in this sabject, having 
had my attention drawn to it by the consideration of some 
abnormal conditions in the cones of the spruce fir. At our 
July meetiiig last year (I860) I exhibited and commented 
upon some " bisexual cones " which seemed to illustrate certain 
of the relations between the male and female cones in these 
plants. I then attempted to show that the stamens of the 

* Bead before the Botaaical Society of Edinburgh, lOth January 1861. 
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male cone are the parts homologons to the hracU of tlie 
female; that, in fact, the stamens and bracts are the leaves 
belonging to the main axis of the male and female cones 
respectively. At the same time I insisted that, as the male 
cone consists of a single axU vith ite leaves, it must there- 
fore be considered as a singU flower — in opposition to a 
view taken bj Dr Undley in his " Vegetable Kingdom," where 
he holds, that the male cone consists " of a number of mo- 
nandrous naked male dowers, collected about a common axis," 
and that the " anther is formed of a partially coDverted 
scale, analogous to the indurated carpellary scale of the 
females." I gave my reasons for inclining to believe vitb 
Schleiden that the " scales" of our ordinary cones are flattened 
shoots, and attempted to refute Dr Lindley's arguments in 
favour of the carpellary hypothesis. In conclosion, I started 
some doubts as to the correctness of the generally received 
opinion upon the nature of the so-called ovule, founded upon 
what was known of the development of the innermost " seed- 
coat" in Onetum, and also from some more theoretical consi- 
derations as to the signification of the "corpuscula" of the coni- 
ferous " ovule." I was unable, however, to solve these doubts. 

It was not until some weeks after the publication of my 
observations that I saw Dr Baillon's paper, which had been 
published a month previously to mine,* and I was very muck 
gratified to find what I had been occupied with clearly eluci- 
dated and established upon a satisfactory foundation. 

It is unnecessary for me to give any resume of Dr Bullon's 
observations, as he has himself given a very clear recapitula- 
tion of the main results. He has taken exception to Dr 
Lindley's argnments relative to the nature of the cone scale, 
on the same grounds, and, I bad almost said, in the same 
words, as myself. 

The relation of the stamens to the pistils in Pinw and ita 
allies is very remarkable. The monoecious condition in these 
plants is neither brought about by a mere suppression of parta 
in homologous or corresponding male and female flowers, as in 
many monoecious and dicecious plants ; nor by a mere replace- 
ment, as it were, of pistil by stamens, and vice versa, as in 

* Or Baillon'i paper was publiBhed in Ssptemlwr, mine In October, 1S60, 
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the male and female Sowers of Salia;; but bj tbe following 
arrangement : — The male and female cones are corresponding 
or homologons shoots. The stamens are developed upon the 
main axis of the male cone ; the pistils, on the other band, are 
developed, not upon the main axis of the cone, bnt npon ter- 
tiary shoots, tbe " scales" being tbe secondary shoots axillary 
to the leaves of the main axis. In the male cone, the second- 
ary and tertiary shoots may be considered as suppressed ; 
while, in the female, the stamens are replaced by bracts. 

I have brought with me, for your inspection, a very heati- 
tiful example of the combination of the female inflorescence 
with the male flower in Abtes nigra. I alluded to this in a 
note which I appended to my observations on tbe "bisexual 
cones," of Abies eiscelsa. On the lower two-thirds of this cone, 
the greater number of the bracts are replaced by stamens, which 
carry the scales or shoots of the female inflorescence in their 
axils. This curious combination cannot, I think, fail to strike 
any one reflecting on it with astonishment. 

I would now make a few remarks upon the constitution of 
certain abietineons cones, viz., those of Cunninghamia, Aran- 
caria, Dammara, and their allies. 

Richard held, that in Cunninghamia, both bract and scale 
are present; in Dammara, the scale only; while he seems to 
bare been uncertain as to the signification of the structure in 
Arauearia.* 

Endlicber considers the cones in all three genera as desti- 
tate of bracts. What Richard considered to be the scale in 
Cunninghamia, be terms a transverse torn3.t 

Schleiden holds tbe " scales" in Araitcaria and Dammara 
(Agathis) to be unprovided with bracts.^ 

Lindley also seems to coincide with Endlicber and Schlei- 
den in viewing the cenea of Arauearia as bractless, since he 
appeals to the leaf-like "scales" of these cones in proof of 
the carpellary nature of the scales in our ordinary Conifers. § 

* " ^aMiKm ovoftm f iquamii .... itHTormm aniforii (ijaammla paUUa 
braeUaU ? vibtH dtititait." ) Kiebard, Mim wr Itt Conffirei, Ik., p. 87. 

t Oemmula .... Mrs muuMnii ituerta, Bodlicher, Sffnop$it Cmitftra- 
rtm,p. 198. 

X Sehleidan'B Princ^Ut, LuskMter'i translation, p. 383. 

S Lindley, Vegetahit Bngiom, p. 2ST. 
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After careful conBiderstion, I have been led to the firm 
conrictioD, that in the coQes of all theae genera the braete 
are well developed, while the true aeales are more or leas 
reduced in aise, or altogether incorporated with the bracts. 

In Cttnninghamia, the bracts and scales are quite distin- 
guishable, as was pointed out bj Richard.* 

It is hardl; necessary here to enter at length in defence 
of Richard's opinion ; the onu», in this instance, certainly lies 
upon those who woald refute it. Eodlicher describes the 
structure in Cttnninghamia and Arthrotaxie thus : — ''Squama 
gemmulifer<E plurimce, ebracteatce, boat tinguiculala inserta, 
imbricated, supra unguem toro transversa inerastata."f It 
is evident, however, that an almost similar description might 
have been applied to the bracts in Abies pectinata, since 
here, as in Cunninghamia, there is an unguis or claw common 
to the bract and scale which are united for some distance 
from their base (compare figs. 1 and 2). In fact, the nsios. 





Fig. 2. 

Fig. 1. Bnct uidtcale from cone of .Jtitipmliaata (Silver Fir): ouUrfiirAM- 

Fem>le flowera (" otuIm ") have been remoTed. b, Bnet; le, *m1«; *Hi 

dkw common to both bract and aealc. 
Fig. 2- Bract and loale from OttRtmgkamia irnmnt ; Inner sarface. b, K, and 

ung, ai in fig. 1 ; c, polnta wbencc Cbe famalc flowert bave bean lenund. 

(After Richard.) 

to a greater or less extent, between the base of the bract and 
that of the scale seems to be of very frequent, if not of uni- 
versal occurrence in Abies, Pinus, and their allies. 

• mcbard, itiuuirei, p. 81. f Endlicher, J. e. pp. 19S. 181. 
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If a cone of AraMaria be examiDed, U is manifest tliat the 
appareBt scales of the cone are serially homologous vith the 
leaves of the shoot which the cone terminates. As Dr Lindle j 
has pointed ont ( Veget. Kingdom, p. 227), these scales " have 
actuall/ the same structure as the ordinary leaves;" there 
is, indeed, a gradual transition from the one to the other. 
Not, under the ordinary view, the difficulty at once arises ; 
since the " scales" of Araucaria are thus the leaves of the 
main axis of the cone, how can they correspond to the scales 
of an AMes, which (whatever view be taken of their nature), 
are certainly not the leaves of the main axis of its cone T 

This difficulty may, I think, be removed, if we direct our 
attention to the small scale-like body (figs. 3 and 4, «c), sitnated 




Fig. 3. Fig. 4. Fig. 6. 

Kg. 3. Bract and teUa from Samaria imbrieata. b. Bract; $e, laalt; p, 

plsUl i 0, oiifiM of ptitil. (AtttT Richard.) 
Fig. 4. Longitudinal lectloD In th« medal plane of bract and icala IVom a 
yonng cone of Aramaria (EvUma) ixe4t>a : b, it, p, and o ai In flg. 3 ; 
flu, " Doeleni." From a dried ipecimeD remolitened. 
Fig. 0. Diagram iliowiDg the inppond conititation of the cone-icale In .Arau- 
caria. The diffeL«nt parte are repreeented at detached from one another. 
The ihadtd porUon repreaenta the a»ial etrnctore. b. Bract ; *e, miliary 
»eal« , nil, " nucleoe " (the termination of the aiU of the icale ?) ; o, carpel.* 
• The eoTflring of the " nncleoi " in Arancaria ii here provialonally tenned 
«carp€L It may, however, be open to queitlon whether thil pletil (the eo- 

NBW SBRIBS. — VOL. Xlll. NO, II. APRIL 1861, ^ * ^ 
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near the apex of tbe appftrent-scale ia most of the species of 
Araucaria. This " sqnamala " is most distioet in those Aran- 
cariaa termed Etda»»a. It is very small in A, imbricata, and 
is ahsent in A . bratilienna.* It is generally regarded as a pro- 
cess or appendage of the " ovnle." t This small scale-like body 
muBt, I conceive, be regarded as the representative of the eone- 
Boale of an AbUa. We are prepared for its small size, when we 
consider the relatirelj small use of the scale in Gtmning- 
hamia when compared with the scales of Abie» or Pmua, and 
for its extensive n&ion with the bract b; what occnrs in Cun- 
ninffJiamia, or A biea pectinata. If this supposition be adopted, 
the strnctures in the cone of Araucaria become at once intel- 
ligible, and capable of strict comparison with those in onr 
ordinary cones. What have been termed scales ia Araucaria 
should now be considered as bracts, to which the scales proper 
are extensively adherent. 

In Dammara tho GOne is provided ^ 

with " scales " so-called, each of which 
gives origin, abont or a little below 
the centre of its inner surface, to 
a solitary nnequally-winged female 
flower ("ovule"). These scales have, 
so far as I am aware, been nniver- pig. «. 

sally considered as trae scales desti- Brut(conB-Kaie)ofz>i 
tute of braoto. This, I Mieve, in -^^,i-^-^^t^, 
exactly the reverse of the trath, and point of attachmeDi of tiw 
on the following grounds : — '"' ' 

lat, These so-called scales are not placed in leaf-axils. 

2d, In the allied genus Araucaria we have the tme scale 
very mnch redaced in size. Its free portion actn&Ily dis- 

cnlled kdn*t« or Adherent ovnle) maj not ratlly be of the natari of an infietiar 
garmeD ; In whicb cue the " carpel " would neceaurilj be conildered u odd- 
•iiting for the nioct part, if not alto^tber, of an ailal atmctnre. Thie print, 
howsTer, can onlj be determined bj^ eiamination of the development. 

* I have not bad the opportnuit; of eiatnining the cone* of Araucaria tnon'- 
litiuit. Tbroagh tbe blndnau of Profeawr Balfour, I have examined a cone of 
A. (EuUuia) eaetlia, thim a Kale of which I made the aeetion repretented In 
Sg. 4. The trasrilion between tbe leavei of the aboot and tbe ao-called ccalei 
(bracta) of the cone ii partienlarly well ie«D in young epedmeni. 

tare Richard, iUmoira, Ao., p. ST ; also, Bndllcb«T,"S7n«^CoDlf.,''p. lU. 
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Appears in Arauearia brasilienm, is whicli we bare & 
condition almost exactly similar to what, I believe, exists in 
Dammara. If my enpposition regarding Arauearia be cor- 
rect, it cannot be imagined that Dammara, otherwise bo 
nearly related, should differ so widely from Aravcaria and 
the ordinary Abietineie as it wonid necessarily do if the gene- 
rally received opinion were correct. Thns, I conceive, that in 
Datiunara we have, as in Arauearia braaiUeneis, bracts witb 
which the axillary scales (so to speak) are completely incor- 
porated. On cutting the cone-scale of Dammara longitudi- 
nally, the female flower (" ovule") is seen to be supplied with 
a vascular bundle, which mns up from the base of the " scalei" 
curving at its upper end to enter the inverted pistil. This 
vascalar bundle is quite distinct from the mesial vascular 
bundle of the so-called scale, running parallel to It, and like it, 
in the mesial plane. This circumstance, although it does not 
of itaelf necessarily prove anything, yet tends to confirm the 
idea that the pistil of Dammara does not originate from the 
scale so called, but is only connate with it by its peduncle. 

I feel satisfied that no one, who will without prejudice 
reflect upon the matters which I have just now been dis- 
cussing, can fail to be convinoed that the above is the only 
possible method by which the structures in Arauearia and 
Dammara can be reduced to a common type with our ordi- 
nary ConifersB.* 

There is one other question of interest in relation to the genera 
Arauearia and Dammara to which I may allude, although 
it is one which can only be determined with certainty by an 
appeal to their developmental history, viz., are their solitary 
pistils (so-called ovules) developed on tertiary axes, as in 
Abiet, &c ; or (what is probably the case) are they developed 
upon the extremity of the secondary axes — the " scales," or 
axillary shoots of the bracts? Upon this latter supposition 
we probably have in Cunninghamia a transition form be- 
tween Abiea, Pinua, &e., and Arauearia, with its allies. In 
Cunninghamia it is probable that, in addition to the two late- 

* It may be cbierved tbat the aboTe reanoing i* not neceuarily depen lent 
upon loy eoDiidentiona as to the Datura of the lo-valUd OTulei (pliltl* of 
BaUlon), or of th< tquama fructi/cr^. 
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r&I flowers of A biea, &o., a terminal flower is developed at &t 
extremity of the axis of the scale. In Arauearia, &»., the 
two lateral flowers are not developed, leaving only the termi- 
nal one. 

If there is any tmth in this idea, it might be predicated, 
that of the three female flowers on the scale in Cunninghamia, 
the central one would be found to be developed first, the tm 
lateral subsequently, a state of things resembling the ceutri- 
fagal development of the female flowers in Cupreutu, bo 
clearly detailed by Dr Baillon. 

The union of the bract with the axis of iuflorescenee in 
Cunninghamia, and with the peduncle in Araucatia and 
Dammara, is perfectly comparable to the counatton of the 
axis of inflorescence with the leaf from whose axil it ori^natea, 
in Tilia and Helwingia. 



On the Acrid Fluid of the Toad (Bufo vulgaris). By John 
Davy, M.D., F.R.S. Lond. and Edin., Ac-* 

The fluid, the secretion of the cutaneous glandular struc- 
ture of the toad, is a subject on which many diff'erent opinions 
have been entertained. The popular notion, handed down 
from a remote period, has always been that it is a poison. 
That notion some years ago was held to be a mere vulgar 
prejudice, and was pointed out as altogether an error, by so 
high an authority as Baron Cuvier.t In 1823 my attention 
was given to it, and the result of the inquiry waa, that the 
fluid is simply acrid, an irritant, oflensive as such, but not a 
poison.^ Subsequently, it was examined by two French 
physiologists, MM. Gratiolet and S. Cloez. The conclusion 
they arrived at was, that the secretion is a powerful poison, in 
some instances occasioning almost immediate death.§ Later 
still, Mr George Rainey engaged in the inquiry, and bis re- 

* Itsad b«rore th« Rojal Sodetj of Edinburgh, 18th Uarcli 1861. 
t La Rigat Aitiiaal, U. p. 91. * X Phil. Ttmn*. for I8SE, 

% A Qotica of these experimeati Ib Id b« found io tbs " Sp«cUb>r" ami- 
pniKr of SBth Aagust 1B5S. 
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saltfl * it voaM appear, are opposed to those of MM. Gra- 
tiolet and Cloes, agreeing perfectly with those I had before 
obtained. 

Recently, viz. in Angnst last, I made further trials of the 
fluid. The animals experimented on were a kitten, two days 
old, ft fowl, and a slug {Limao! ater). The toad, from which 
the flnid was collected was of ordinary size. It had been in 
confinement three daye.f The fluid was obtained by scraping 
the glandular surface secreting it with a knife. In each trial 
it was applied to a small wound in the cutis i and not merely 
applied by simple contact, but inserted and rubbed in. The 
animals were watched for twenty-four hours. The results 
were entirely negative. 14either the kitten, the fowl, nor the 
slug appeared to suffer in the least. The kitten did not 
refose milk, although the part chosen for the experiment was 
the nose; nor had the fowl its appetite impaired;— its head 
was the part selected for the trial. 

These results agreeing with my former, and with those ob- 
tained by Mr Rainey, I shall not attempt to reconcile with 
those, so opposite, of the French physiologists. 

I do not think that any material difference of quality of the 
fluid could have arisen from difference of climate or of season. 
My first experiments were made in the Ionian Islands ; and 
the viscid fluid used — at the time copiously secreted — was acrid 
and irritant. Tbe fluid last employed had the same bitter 
taste, and, applied to the tongue, excited the same kind of 
sensation ae before experienced— an acrid one, but not severe, 
though of some hours' duration. 

I have stated, in my early account of the flnid, that it was 
neither alkaline nor acid, it having bad no effect in changing 
the colour of litmus or turmeric paper. MM. Gratiolet and 
Cloez aay that they found it alkaline. The fluid which 1 
have recently examined has also been neutral, similarly tested. 
They mention having kept it twelve months without its losing 
its activity. If kept in a damp place, might not its alkaline 

* Qiurtarlf Jour, of Micro, acience, No. 12, Tor Jul; IBS^i. 

t During that time it hul voided > gooil deal oT eicrament. Tbe fiBol part 
wuiitcd cbleflj of the wingiorinncta; tlie liquid, the uriDtrj iiBrt.contiined 
k UttU ar»- 
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reaction have been owing to a little ammonia developed T A 
small portion of the acrid matter collected from a toad in 
Barbadoee, in 1847, now, in 1860, ebows a decided acid reac- 
tion. It was melted, when collected, at a low temperature, 
jnet safficient for its fusion, after being dried. It has been 
kept since in a dry place, and it seems unaltered in its pro- 
perties. It is bitter, and, judging from its effect when applied 
to the lip, it is even more acrid than the fresh fluid of our 
English toad. Moreover, mixed with water, its character vnder 
the microscope is similar — ^minutely granular ; and I have not 
found it different in its effect. When applied to a fowl in the 
manner before described, the result was equally negative. 

The toad of Barbadoes, it may be mentioned, if not iden- 
tical in species, has a great resemblance to our toad. It 
differs chiefly in being of a lighter colour, of a somewhat more 
slender make, and more active in its habits. Incidentally I 
may remark, that though introduced from Dominica only a 
few years ago, it has qow spread all over the island ; also, that 
it is considered poisonous there by the natives. It is sud that 
dogs that had eaten it became mad. Perhaps tiie acrid fluid 
made thom wild, and their disturbed state was called madness. 
It is also asserted, that now the dogs have gained experience 
of its effects, they leave the toads unmolested, carefully 
avoiding them. For the accuracy of these reports, of course 
I cannot vouch. It would be an interesting circumstance, 
were it sufficiently well authenticated, that the experience of 
one dog, or generation of dogs, had been transmitted, and 
the acquired aversion become hereditary, as is known to be the 
case with some of the habits of brute animals. 

I have stated that the microscopical character of the aorid 
matter of the toad of Barbadoes is similar to that of the toad 
of this country. Both consist of a fluid in which are sus- 
pended an infinity of granules of an extremely minute siie, 
HO much so as not to be discernible under a quarter of an inch 
object-glass, and yet, when seen with the one-eighth inch 
glass, though excessively small, they are well defined. In 
one instance* I estimated their diameter to be about xbIdo^'^ 
of an inch. 

* The fluid mcnlioDeil ftboT« nu from a mtle in tbe month of April, in Ui« 
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Id ralfttioD to (be ose of the acrid fluid, I have before ex- 
pressed tbe opinion, that ae it is bo offenBive to tbe taste, and 
irritating, it is well adapted to secnre the slnggisb and other- 
wise defenceless animal from being deronred. I ma; mention, 
in coDfirmation of this view, that the secretion seems to be in 
some measure under the will of the animal. When I bare 
seized one of its limbs with a forcepa, or pinched its skin, the 
acrid matter has been immediately poured out, and not only 
in the exact spot where the pressure was made, but also from 
the adjoining surface, and so oonspicuonsly that there conld be 
no doubt abont it. 

If so protected, a question may arise, how is it that this 
animal is not more abundant t One reason may be, that the 
very young toad, after its final metamoi^hosia from the tad- 
pole state, is, I belleTC, in a manner defenceless. The expres- 
sion of belief is nsed, the conelusion being founded on the 
examination of a single specimen, and consequently requiring 
c<atfirmation. Another circumstance may be, the little power 
possessed by the toad of resisting cold. I bare found a tem- 
perature two or three degrees below the freezing point fatal 
to it ; for instance, when it has been exposed, unprotected by 
any covering, to tbe open air for a few hours during a frosty 
night towards the end of autumn. Now, as the toad in the 
early winter, or shortly before its setting in, seeks its hyber- 
nating abode, and there becomes torpid, should the season be 
nnuBoatly severe, not having tbe power of quitting its selected 
spot, it may be frozen and die. The rapid manner in which 
the toad has multiplied and spread in Barbadoes, and the 
greater abundance of, and the larger size attained by this 
animal in a southern climate, such as that of tbe Ionian 
Islands, seem favourable to this conelusion. 

Ddghbonrhood of Eldliiborgh, Mngbt when on the Iwek of a female in iwi'tii. 
It maj ba worthy of ninwk. If » dngle obMrvatlOD maj be trailed, that the 
Uisar fcUBKl* diStn trma tbe Imaller inal« in having bar akin appsrcntlj dea- 
titot* of tba acrid taerttion, M least daring tba breeding leaaon. In the mala, 
at the nme time, it wae unaiuallj abundant. The latter, at thia Haian, per- 
haps may afford safBclent protection to the Ibrmer, wbUat th« ova ue panlng 
from tbeovtdnet; and in ber, the growth of the ora'm^ detemlae fi«m the 
■kin, for a time, and render the glandular (tncture InacUve. 
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On the Geology of the Railway from Worcester to Herefitrd- 
By the Rev. W. S. Symonds, F.G.S., President of Uie Mal- 
vern Nat. Hist. Field Club. (Plate VI.) 

It is a difficult mental process for us, nlio live in these daya 
of progress — of the electric telegraph, the steam-engine, and a 
thonsand scieucea — to imagine tlie human history of less Uian 
two hundred years ago. 

" We must not forget that the country of which we read 
was a very different country from that in which we Iuk," 
writes Lord Maoaulay, in his description of England at the 
time when the sceptre passed away from Charles the Second 
to the tyrant James. " Could the England of 16S5 be by 
some magical process set before our eyes, we should not know 
one landscape in a hundred, or one building in ten thansand. 
Everything has been changed but the great features of natnre, 
and a few massive and durable works of art. We might find 
out Snowdon and Windermere, the Cheddar Cliffs and Beachy 
Head. We might find out here or there a Norman miDstra, 
or a castle which witnessed the wars of the Roses ; but with 
such rare exceptions everything wonld be strange to us. 
Many thousands of square miles which are dow rich com-Iand 
and meadow, intersected by green hedgerows and dotted with 
villages and pleasant country-seats, would appear as moors 
overgrown with furze, or fens abandoned to wild ducks." In 
those days the Great Bustard (Otis tarda), now extinct, 
coursed in troops of fifty or sixty over the pluns of Wiltshire 
and Norfolk ; the red deer was common in OloDoeatershire 
and Worcestershire ; and the wild bull wandered in forests 
the site of which is now traversed by the steam-engine and 
the plough. Still less is it possible to imagine the England 
of 2000 years ago, when the ancient Briton wandered a half- 
naked savage, or tbe Draid performed his sacrificial rites. 
Jading from the sculptures and relics of the earliest historic 
times, the races of men were as distinguishable then as now, 
were then associated with particular climates and countries. 
We have no data which reveal to us the changes which have 
passed over the form of the typical human race, and produced 
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chuactera so distlDgnishalile as those of the Negro, Caucasian, 
or llongoliaD. The aaimale that were contemporary with the 
euliegt Mttorie human beings irere identical irith the forma 
tiiat now snrroand us, with the exception of a few which have 
been destroyed by man's agency, and others which have been 
removed from their original habitations. The races of domestic 
cattle are modified to a coasiderable extent ; but there were 
modified varieties when the records of ancient Egypt were 
BcnlptnTed, and the wild animals are nDchanged. 

Alluma of the Higtone Period. — The first steps the tra- 
veller takes on the line of the Worcester and Hereford rail- 
way are steps immensely backward as regards the series of 
changes they imply, and as measored by years. I shall refer 
to these jnst cow ; bat as the different geological changes are 
very important to enable ua to fully understand the history, I 
shall first call your attention briefly to physical changes which 
have been brought about in this neighbourhood aince the time 
when man is beliered to have existed. 

I have reason to believe that the valley of the Severn, the 
banks of the rivw, and the river itself, possess much the same 
natural features between Worcester and Gloucester as in the 
days of the Bruid, or when Caractacus lighted bis watch-fires 
on the summit of the Herefordshire Beacon. 

I had the pleasure of presenting that distinguished geologist, 
Sir Charles Lyell, with anearly perfect Roman Jar, which was 
obtained by Mr Williams, the contractor of the Tewkesbury 
Severn Navigation Dock Works, near the banks of the river 
Severn, and which was covered by a few feet only of the silt 
strewed over the meadows by the autumnal or winter floods. 
A funeral urn, containing ashes and portions of human bones, 
also Eoman, was obtained by Mr Strickland of Apperley Court, 
sear Tewkesbury, from his brick-pits on the banks of the 
Severn, near the Haw Bridge. The Roman jar was nearly 
perfect when discovered, so was not drifted for any long dis- 
tance by a river stream. The sepulchral nm was, I have no 
doubt, buned where it was discovered on the banks of the 
Severn, and had since been covered by several feet of Severn 
silt, the produce of the floods of well-nigh 2000 years. In 
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some instances it is evident that rivers have shifted their 
coarse and changed their channel ; and near the Haw Bridge 
we can see that formerly the Severn river flowed nearer to the 
Apperley banks than it does at present, but it was at a period 
anterior to the times of oar British or Boman predecessors. 

Period of the Severn and Avon Lakes. — Leaving the river 
and river banks, the flat and verdant meadows on either side 
have a geological history beloDging to them .worthy of our 
attention. 

There was a time, long antecedent to the days of the Bo- 
mans, when both the Severn and the Avon flowed, as the river 
Shannon does now, through a chain of varioos sized lakes. 
The race-courses of Worcester, Upton, Tewkesbnry, and 
Gloucester, indeed all the rich Severn meadows, were formerly 
lakea forty feet deep, into which the river poared ite sediment 
for ages, and which became gradaally silted np until they 
were first marshes, and lastly rich pastures for flocks. 

During the cuttings near Tewkesbury, for the Severn navi- 
gation docks, excavated to a depth of forty feet towards the 
bottom of the take which once rolled its waters above the race- 
course, a very perfect antler of the red-deer ((7ervus elephm) 
was found at the depth of 37 feet ofdetrUm, and was presented 
to me by Mr Williams. No geologist worthy of the name 
can examine these old lake-beds without perceiving that it 
would require many thousands of years for a river like ^e 
Severn to accumulate the sediment which has filled their 
beds. 

The animals that roamed on the banks left their bones and 
skeletons in the sediments of the bygone lakea of Worcester- 
shire. The relics of gigantic extinct quadrupeds are abun- 
dant in the lacustrine and river sediments of the vale of Wor- 
cester. Until I had closely examined the sites from which Mr 
Hugh Strickland, the Rev. William Parker, and other collec- 
tors, gathered the numerous remains of these animals in the 
Worcester Museam, and the Strickland collection at Jardine 
Hall and Apperley Ck>nrt, I had no idea that such an aboB' 
dance of mammalian remains could, excepting in caves, have 
been heaped together in such limited space. From one small 
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brick-pit, at Bricklehampton on the Atqd, and whioli brick- 
pit was probably a bank of mad on the shore of one of the 
Atoh lakes. Mr Hngb Strickland obtained the remuns of 
the rhinoceroe, faippopotauns, the cave hy»na (Hyceaa epelaa), 
eeveral kinds of deer, also of the long-fronted hull (Boa longi- 
froni), and the still more ancient Boa primigeniua. It is 
neeesBary here to vam the explorer of the Bricklehampton and 
Cropthome districts, that there are two drifta of very differ- 
ent age, both yielding mammalian remains in the same 
parishes 

The old lake drifts are close apon the borders of the Avon, 
and lie about thirty feet above the river. Yon mmt inquire 
for the old brick-pita, not gravel-^itB. The Cropthome and 
Bricklehampton gravel deposits belong to the glacial drift, 
occupy higher ground, as around Avon Bank, and Comberton, 
and famish the remains of the mammoth {E. primigeniua), 
and the extinct rhinoceros {R. ticfu>rmoa),yT\tii marine shells, 
whereas the lacustrine drifts are full of freehrwater shelta 
now living in the river Avon ; the most abundant species 
being Cyclas, Lymnea, and Unio- No one accustomed to the 
fossils will confound a Cropthome brick-pit specimen with 
those of the marine drift through which the valley has been 
cut. The first are of a blneish grey, and the latter of a yel- 
lowish tinge. 

I sfud that the long-haired elephant or mammoth (E. pri- 
miffeniua), and the long-haired rhinoceros {R. tiehorinua), 
have been found in the marine drift. The fine specimens 
from Himbleton, is the Worcester Museum, are said to have 
been found in lacustrine gravel, associated with fresh-water 
shells. As far as my own experience extends I have not been 
able to identify a single specimen of the remains of the 
mammoth with the lacustrine and fluviatile drift of Worces- 
tershire, with the exception of some worn portions of teeth, 
which may have been drifted from older deposits. All the 
mammoth remains in Mr Strickland's collection are from the 
marine gravels ; as are those presented by Mr William 
Parker to this museum. From the interior of some of the 
bones Mrs Strickland has extracted remains of marine shells. 
Nevertheless, we cannot doubt that hyeenas, hippopotamuses, 
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rbinoceroses, and extinct deer and oxen, frequented the ehores 
of our ancient lakes. It is also possible that man was an in- 
habitant of the British islands daring the lake period. 

The hnman skeleton found at BeSbrd* when la^ng the 
foundation of the railway-bridge orer the Aron was covered 
over hj eighteen feet of lacustrine silt, and, I believe, wis 
deposited in that silt before the bed of the ancient waters vu 
filled up. 

The skeleton found at the bottom of a peat-bog near Uickle- 
lon tunnel, and which called forth so much objurgation, was 
probably imbedded about this period. Elevated beds of si]t 
and gravel, in the valley of the Clyde, contain mde canoes 
hollowed out of trunks of oak by stone hatchets ; canoes formed 
of oaks of great age and large dimensions, proving that the 
climate differed little from that which exists at present. In 
some of our British valleys we find canoes, hollowed out hj 
fire or stone axes and chisels, covered by twenty feet or more 
of sediment ; while — a significant fact when reflecting on oor 
Severn and Avon valleys, in the alluvial sediments of the lUver 
Aire — there lie nearly complete skeletons of the extinct Hippo- 
potamut major, with jaws and horns of deer, and petrified nuts, 
associated with buried canoes, covered by twenty feet of 
detrituB.f When Mr Hugh Strickland, some years ago, 
mentioned, in a lecture delivered before the Natural His- 
tory Society of Worcester, the number of relics of large 
quadrupeds that he had collected from the Bricklehampton 
drifts, it was said that he had fallen in with an ancient 
ford where a caravan of wild beasts had been upset and 
drowned. 

Marine Drift. — I shall not, on this occasion, enter at an; 
length on the difficult and obscnre history of at least two 
marine drifts, which may be studied in the vale of Worcester. 
It will be sufficient to call attention to the beds of detritus 
through which the Worcester and Heref<H-d Railway passes. 
Ad examinaUon of the gravel-pits, at higher levels than the 
old lake shores in this neighbourhood, will explain satislac- 

* S«e BtrlcklsDd on BirmtDgham uid QloocMtet Bulwaj. 
t ProfBHOT PbUllp'i " Lira on th« Euih." 
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toiilj the determination arrived at, manj years eince, by Sir 
R. I. Mnrchiaon — viz., that the vale of the Severn was a strait 
of the sea ages before the lake and river periods, and that the 
valleys of the Severn and Avon vrere gradually scooped ont 
by marine currents and waves, during the long epoch when 
the present land, on which now stand populous towns and 
cities, was being slowly elevated. 

The geologist who would realise this history in bis mind's 
eye mnst stand oif the stiinmit of the Malverns, and imagine 
a broad sea frith or strait washing the base of the hills below 
bim, and covering with sea^waves every hill that rises in 
the valley between the Malverns and Cotteswoldes, save the 
Bommits of Bredon, Dambleton, Ohnrchdown, and Hobins- 
wood Hills, which were low islands in those Severn Straits. 

Hartlebnry Common is a good locality for studying the 
elements of the old sea-bed of the Northern Drift, and is easy 
of access. • My friend Mr Roberts of the Geological Society 
of London, and a Worcestershire geologist, gives a graphic 
description of the wandering pebbles in the gravel-heaps of , 
Hartlebnry Common in his " Rocks of Worcestershire." 

I am very much inclined to rank the gravel at Henwick 
and St Johnst throngh which the railway passes, as a marine, 
and not as a lake or river drift; and I look upon this drift as 
about the latest evidence we possess of the existence of the 
marine conditions of the vale of Worcester. 

The period of the Northern Dri^ was that of the Glacial 
period, a well-marked period, during which, writes Mr Darwin, 
" we have evidence of almost every conceivable kind, organic 
and inorganic, that within a very recent geological period 
central Europe and North America suffered under an arctic 
climate. " The ruins of a house burnt by fire do not tell 
their tale more plainly than do the mountains of Scotland and 
Wales, with their scored flanks, polished surfaces, and perched 
boulders, of the icy streams with which their valleys were 
lately filled." Unnumbered ages have rolled by since that 
period ; but what is time to Him who liolds eternity within 
His grasp, and to whom myriads of years are bat as a moment 
in the records of bygone epochs t 
1 The view from the summit of the Malverns, daring the 

D,.;,l,ZDdbyG00gIC 



310 ReT. W. S. STmonds on the Qeology of 

period of the " Northern Drift," must bare been very different 
from the present. Not only did a sea strait stretch far away 
over the vales of WoTCestershire and Gloucestershire, bat tbe 
eye must have rested, on the western or Herefordshire side, 
OQ many an inland frith and narrow strait. The glacial 
Antt lies in the valley of Cradley, between Malvern and 
Ledbnry, and again in the valley of Clincher's Mill, south of 
Eastnor Castle ; while, where now we see only cultivated fields, 
pastnres, and orchards, the valleys of the Wye, Lugg, and 
Frome, must have gleamed with waves. 

Among the inhabitants that frequented the shores of the 
icy straits and friths, and lived upon the land of Malvern, 
Herefordshire, and the separated Cotteswoldes, were the 
long-haired, glacial, elephant (the mammoth), the long-haired 
rhinoceros, and the extinct ox {Bos primigeniue). 

I have to thank my friend Mr Ballard for rescoiag some 
interesting remains of these great extinct qaadrupeds from 
destruction. I have not been able to trace the former existence 
of glaciers along the line of the Malvems ; but at the sonthem 
extremity, from Clincher's Mill to Haffield, we have eridence 
of the effect of coast ice extending into a small bay between 
the Malveme and Iiedhury Hills, aad of the deposition of 
great masses of angular and nnwom blocks of rock on the 
melting of the ice as it floated out to sea. 

While the vale of "Worcestershire was a sea-bed, the Mal- 
vems could have appeared but as low hills, probably not ele- 
vated more than 600 or 700 feet above the surface of the 
waves, while the Cotteswoldes opposite must have constituted 
a long, low shore. 

t During the glacial epoch it was, as Professor Forbes believed, 
that Great Britain possesed a flora of the Arctic and Alpine 
species of plants, so assidnonsly sought for by the botanist, and 
which are enabled to maintain their footing on our higher 
mountains still, according to the rules of climatal inflnence, 
through the elevation of the tracts which they inhabit. 

We cannot doubt that when the long-haired elephant and 
rhinoceros roamed over the Malvems, and when boreal shells 
lived in the seas, that the plants of the Malvems partook of 
the arctic type, that the oaks used for canoes dnring tihe * 
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\ake period coald not have existed under those climatal in- 
fluences of the Sritish isles, irhile such plants as the herba- 
ceous willow (Salix herbacea, and the Alpine gentian {Oen- 
Hani nivalis), the snow Veronica and Saxifrage {Veronica al- 
pina, and Saanfraga nivalia), with the moss Campion {Silene 
aconite) (plants which have, countless ages ago, deserted our 
Worcestersbire hills, and are still found floorisbing in the 
cold regions of our most loft; mountains), floariBbed on the 
MaWems. 

Having taken great pains to investigate the evidence ad- 
vanced bj our best authorities upon so important a subject, 
I can no longer entertain a doubt that flint implements, the 
work of ancient men, are found in beds of drift, which are 
older than even the long ago period of our Severn lakes. These 
human implements are associated with the hones of great 
extinct quadrupeds, which lived during the glacial period. 
The drifts both of France and Great Britain, which contain 
this strange assortment of prehistoric human relics and bones 
of extinct animals, cannot be set down as of later date than 
of a period intermediate with the Severn lake period and the 
latter part of the glacial epoch. The drift of the Somme, 
near Amiens, containing stone implements, occupies a similar 
position above the River Somme, flowing 100 feet below 
in a acooped-out valley, as our marine drift, with the remains 
of the loug-hured elephant, occupies above the site of the 
Severn its scooped-out valley, and the filled-up lakes. Be- 
mains of the mammoth (E. primigeniut), and of the Shino- 
cerot tiehortnuB, were found in clay-beds overlying the Keuper 
marls, near the station of Malvern Wells, and between the 
station at Malvern Link and Worcester. 

New Red Sandstone. — The geological starting-point for the 
railway traveller at the Shrab Hill station, Worcester, is upon 
the marls of the Triassic or New Red Sandstone period. The 
cuttings near the station expose sections of the Keuper marls ; 
and a short walk from Worcester to Crowle will take the geo- 
logist over a series of ridges, capped by drift, to the Lower 
Uas of Crowle, which overlies the upper Keuper rocks of the 
district. 
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The railway to Hereford, then, starts on rocks of the upper 
Trias, or New Bed Sandstone, overlaid by beds of marine 
drift. After passing the Forgate Street station, we cross the 
silted ap lake of Worcester race-conrse and the BiTer SeTem. 
Jnst beyond St John's station, we meet with beds of gravel and 
sand, relies of that period when the valley of the Severn was 
an arm of the sea, and which overlie the Keuper marls. The 
Kenper maris are sees everywhere in the railway cnttinga 
until we reach the month of the tunnel at Malvern Wells. 
The tremendoos gap the geologist has to deal with in passing 
from the Pleistocene drifts, and their extinct mammalia, to the 
rocks of the Trias, is more easily expressed than understood. 
Geologists group together vast masses of rocks, charged with 
remains of various animals, into a divisionary classification, 
which represents vastly longer epochs of time than that nn- 
derstood by the term period, as the Primary (or Palsozoic), 
Secondary, and Tertiary epochs. I have alluded to the enor- 
mous lapses of time necessary for the fulfilment of the lake 
period of this immediate district. We liave absolutely no 
elements of calculation as regards the period known as the 
Glacial epoch in respect of time; still less can we deal with 
the past eras of the upper, middle, and lower Tertiary sys- 
tems. What, then, shall we say of the age of our Worces- 
tershire rocks of the upper Triassic period. 

The Rocks of the New Bed of Worcestershire were ac- 
cumulated in their ocean-bed during the commencement of 
the Secondary epoch, — that long epoch during which the 
rocks of the Liassie, Oolitic, and Cretaceous periods were 
deposited, with all their relics of successive and extingoished 
life ; periods during which millions of animals were created, 
lived their allotted span, and died out. The Triassic rocks 
over which our railway traverses hear somewhat of such 
proportions to the close of the Secondary epoch — the Chalk 
period, — as the dawn (Eocene) period of the Tertiary eras 
hears to the period of existing animals. The geologist, more- 
over, must bear in mind, as he traverses our Worcestershire 
Trias, that the upper beds of this series of strata hare fur- 
nished the paleontologist with the relics of the first koowit 
mammalian animal, the Microtestes, or little beast of prey; 
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while we know that in America " the Brontozonm," a giant 
among birds, paced over the Triaasic shores. 

Time I Will the astronomer measure us off, in space, the 
nomber of inches that reckon the distance to the nebalte of 
the heavens 1 then may we hope to calculate the course of 
years that have elapsed since the rocks of the Trias were 
strewed in the sea-bed which contained the skeleton of the 
Microlestes, the Rhynchosaur of Worcestershire, or since the 
Enn shone upon the Triaeslc mnd-flate of America, across 
which there paced birds which left prints of their feet twenty 
inches In length. 

I now ennmerate briefly the series of strata and rocks that the 
railroad passes through between the entrance of the Malvern 
Tunnel, at the Wells, and the exit of the Ledbury Tunnel at 
Ledbury, near the turnpike on the Hereford coach road (Plate 
VI,). We have drift overlying New Red Sandstone on the 
east of the Malvern Hills; Syenite, Diorite, and Greenstone 
forming the nucleus of the Malvems ; Upper Llandovery beds 
and Woolhope shales in the tunnel ; the Woolhope limestone, 
Wenlock shales, Wenlock limestone, and Lower Ludlow rock, 
on the west side of the hills, followed by some beds of the Old 
Red series, violently faulted against the Ludlow rock at the 
extreme vest end of the Malvern Tunnel. Then the open rail- 
way passes over Upper Ludlow rocks and some lower beds of 
the Old Red series, here and there covered with drift, until 
the Lower Ludlow rock is again traversed at the east end of 
the Ledbury tunnel. This is much faulted and brought up 
agunst Upper Ludlow shales and Aymestry rocks. The Wen^ 
lock shales and the Wenlock limestone are then traversed ; 
these are much faulted, the Lower Ludlow beds again coming 
in, followed by Aymestry rock. Upper Ludlow shales, Down- 
ton sandstone, and, at the west end of the tunnel, by red and 
mottled marls, grey shales and grits, purple shales and sand- 
stones, with the Auchenaspis fish-beds, forming the passage- 
beds into the Old Red Sandstone, as described in my former 
paper ((^uar. Journ. Geol. Soc. vol. zvi). 

The beds at the entrance to the Malvern Tunnel consist of 
the upper grey and red marls of the Upper Keuper series of 
deposits, overlaid by a considerable thickness of debris, de- 
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rived from the chain of the Malrema above, — an uignlar, 
local debris, due to atmospheric agency, and which overlies 
the northern drift, represented along the line of the Mai- 
veme bj a strong tenacions cla;, containing mammalian 
bones.* 

The tunnel section shows many feet of red and grey marls, 
passing into Keuper sandstones, mnch twisted and contorted, 
proving considerable movement along the axis of the M^- 
veras since the deposition of the Triassic deposits. The 
lower red marls below the Keuper sandstones rest imme- 
diately against the syenite, at the distance of abont two hun- 
dred yards from tfae entrance to the tunnel. They dip from 
the syenite at an angle of 55° to the south-east, and at t^e 
point of contact are much crashed and broken ; as indeed is 
the syenite itself for several yards from the point of contact 
with the lower red marlsf 

Sifenite and Plutonic Rocks. — I bare never passed throogh 
the Malvern Tunnel without a feeling of awe, knowing, as I 
did, that in examining the syenitic nucleus of the bills I was 
contemplating a record as ancient as aught we know of in our 
planet's existence, a portion of the crystallised skeleton of 
this globe, a fragment of the planet's crust, which was conso- 
lidated before the deposition of those sedimentary deposits 
in which we first detect evidence of the existence of living 
beings. 

There is no doubt that the syenitic ridge of the Malvems 
was formerly a Plutonic mass of lava-like rock in the interior 
of the planet, and that it constitnted a portion of the sea-bed 
of a primeval ocean, after it had become cooled, crystallised, 
consolidated, and upheaved to the surface. We have evi- 
dence, along the flanks of the Chase-end and Bagged Stone 
Hills, at thesoutheraextremity of the range, that rocka as old 
as the Cambrian deposits of the Longmynd and the Lingola 

* Since thii p&per want to preu tha antbor hu examined > nniBbsr of Ustb 
or tha rhinoeeros. and portiong of luamrooth tiulu, found in dij OTarlaid bj 
local dabria at Oreal UalTirn. 

t See [fa* author'a paper on the " Trtanic Rock« la the Vale of WoTceeter," 
■- EdinbQTgfa Haw Ptailoiophlcal Journ*!," April 1807, p. 3S7. 
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Sags of Wales vere deposited ttpon the old ayeoite, when it 
ms as much conaolidated as at the present time, for the Cam- 
brian HollybuBh eandstone has been seen in contact with the 
syenite, and this without a sign of metamorphiam or altera- 
tion by heat. Whether the Hollybnsh aandatones and the 
overlying Lingola flags, with their little trilobitee, Oleni 
and AgQOBtns, their Dictydnema and Obolina, were deposited 
npon a flat ayenitic surface, or whether there waa then a 
low sabmarine ridge running, as now, N.R and S.W., we 
cannot aay. 

We leam from the examination of the aonthern Malverns 
that igneous molten matter baa been injected into fiasures, 
and passed through crevices in the Hollybusb sandatones and 
Lingula flags, along the flanks of the ayenitic ridge, both 
east and west of the ridge. This fluid matter must have been 
ejected from below, through fissures in the solid syenite, which 
probably was then alightly elevated along the line of the axis 
of the Malverns. Altogether, we may be satisfied that volcanic 
action and earthquake movements took place along the axis 
of the Malverns during a period intervening between the de- 
position of the Lingula flags and the deposition of the Llan- 
dovery rocks (Upper Silurian deposits) ; for those Uandovery 
deposits, with their included fossils, have been laid down on 
trap, which bad become cold and hardened before the deposi- 
tion of the overlying sedimentary deposits, for they present 
no sign of metamorphiam within a few yards of the trap. 

The great mass of Lower Silurian rocks, described so gra- 
phically by Sir R. I, Murchiaon, in his last edition of Siluria, 
the Llandeilo and Bala (or Caradoo) group of deposits, many 
thousand feet thick in Wales, are altogether absent along the 
flanks of the Malverns. This group of rocks we might expect 
to find deposited as well as the Lingula flags ; but they are 
wholly absent, their situation being occnpied, along the flank 
of the Boutb Malverns, by a range of trap bosses, which are 
succeeded by Upper Silurian strata (Llandovery rocks), which 
at Malvern Wells have been laid down on the syenite itself, 
and infiltrated into its crevices ; the interposed traps, the Lin- 
gula flags, and the Hollybush sandstone, being all deficient in 
the Malvern TunneL These rocks muat have been deoaded by 
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the action of marine currents along the flanks of the nor^ni 
Mklvems previous to the deposition of the Ltandovery sb^ta. 
Traversing the Malvern Tunnel (Plate VI.) from eut te 
vest, ;oa pass from the red marls of the Trias through sje- 
uitic rock, which is succeeded by great masses of graphitac 
schist, greenstone, chlorite, diorite, and hornblendio rocks, 
with large lumps of highly crystallised felspar, and these are 
are again succeeded by syenite, in a crevice of vhich there 
appears the vein of Llandovery limestone just alluded to. 
This wedge of sedimentary rock, irhich is unaltered, and con- 
tains the characteristic fossils, Ortkia calligramma and Fen- 
tamerua oblongvg, must have been infiltrated into a fissure in 
the syenite, when washed by the waves of the upper Llando- 
very period. I shall not easily forget the days of exploration 
among the rocks of the Malvern tunnel, or the hearty and 
patient assistance I received from my friends, the Rev. Be- 
ginald Hill, Mr Alan Lambert, Captain Peyton, and the Rev. 
Mr Smith of Tarrington. For some beautiful sketches made 
in the tunnel, I have to thank Captain Selwyn, R.N. 

At about the centre of the tunnel a series of Llandovery 
limestones, shales, and sandstones, with many fossils, rest 
almost vertically against a wall of syenite, and these pass 
conformably into the blue Woolhope shales. Dr Grindrod of 
Townsbend House, Great Malvern, has done wonders for the 
palfeontology of Malvern, and possesses a fine collection of 
fossils from the tunnel beds. 

The details and measurements of these rocks will be found 
in my paper read before the Geological Society of London, all 
the measurements having been carefully made by Mr Alan 
Lambert, one of the engineers of the line. I am very much 
indebted to Mr Lambert for his valuable assistance in this 
somewhat arduous undertaking; indeed, without it, the sections 
and measurements could hardly have been undertaken. The 
Woolhope shales and limestone are succeeded by the Wenlock 
shales, and when near the western mouth of the tunnel the 
Wenlock limestone is quarried. Here occurs a considerable 
fault. The Wenlock limestone partakes of the fault — the 
Lower Ludlow beds are thrown down altogether, with the ex- 
ception of a few yards of crushed clay ; the Aymestry rock 
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and Upper Lndlow shales are thrown down vertical);^, and 
some sandatones of the Lower Old Red abut sgainet Lower 
Ladlow and Wenlock beds. The Old Bed SandBtone is 
seen near the western mouth of the Malvern Tunnel. This, 
therefore, appears the place to say a few words on the mar- 
Tellons history connected with the physical geology of the 
western side of the Malvems, and through which onr railway 
paases. 

Forgive me if I do not state succinctly, in a few lines, the 
details involved in a problem which cost Murchison, Phillips, 
and Strickland, years to work out, and their followers years 
to comprehend. All that I can do is to mention briefly the 
leadingparticulars, which have been gradually arrived at, and 
are now accepted by all who have studied the problem where 
the physical geologist works ont his proofs — on the mountain 
side, in the deep glen, in the recesses of brooks, in half filled- 
up quarries, and entangled woods. 

Sir R. Murchison and Professor Phillips, some years since, 
determined that the syenitic ridge of the Malvern Hills forms 
a part of a great line of dislocation, extending for at least 120 
miles, from Flintshire on the north to Somersetshire on the 
Boath— that this line of disturhance forms the eastern boundary 
of that vast region of elevation which includes the whole of 
Wales, and that the principal movement which caused this 
elevation took place between the Carboniferoas and Triassic 
epochs, although evidence of later elevatory movements is not 
wanting. 

For unnumbered ages the waves of an ocean rolled over 
the Plutonic masses of which our hills are probably but the 
merest fragment ; and for unnumbered ages thousands of 
feet of mineral masses accumulated around and above the 
Platonic reef that stretched north-east and south-west across 
the sea. 

We know that the syenite had been consolidated and cooled 
before even the deposition of the Hollybush sandstone. It 
probably was slightly elevated along the Malvern axis before 
tiie deposition of the Llandovery sattdstone ; but the longer I 
study the history of our giants of time, the more I am con- 
vinced that this upheaval was slight, and that the whole mass 
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of the Upper Silurians, the Old Red Sandstone, and the Car- 
boniferous deposits, was once accumolated Ihonsands of feet 
abo7e that Malvern ridge wbich now stands out so boldly 
above the plain. 

Here I would ask attention to a graphic description, bj out 
lamented friend Mr Hugh Strickland, of the phenomena which 
occurred after the deposition of the Carboniferous depontB. 
This description occurs in some unpublished lectures which he 
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Fig. 1. 

delivered at Oiford, and the sketch (fig. 1) represents the 
accumulation of strata above the syenite at the close of the 
Oarbooiferous period. 

" The syenitic axis of Malvern, eight miles long, about half 
a mile wide, and almost perfectly straight, naturally suggests 
the idea of a vast dyke of injected trap-rock. But Professor 
Phillips has successfully shown, from the absence of lateral 
ramifications of syenite, from the rare and slight indications 
of netamorphic actios, and from other phenomena, that the 
Plutonic ridge must have been elevated in a solid state. 
Indeed, the fact that it occurs, not on a line of simple fissure, 
but on a line of fault, is conclusive of its having been elevated 
as a solid ; for the dowacast side being lower by several thou- 
sand feet than the upcast, the syenite, if fluid, could not have 
been raised to its present position, but would have overflowed 
the dovmcast side to a great distance. 

" Admitting this wall-like mass of syenite to have been forced 
up from below in a solid state, we at once obtain a clue to the 
vertical or highly inclined (sometimes reversed) position of the 
sedimentary strata on the west or upcast side of the Malvern 
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ridge. It appears, then, that the Malvern district, thongh form- 
ing part of a great line of fault, yet exhibits the phenomena of 
fanlt under a very complicated aspect. To explain this, I 
mnst refer for a moment to a few elementary principles. In 
the simplest form of a fault, when one portion of a horizontal 
Btr&tnm is elevated by an equally dijfased pressure from below, 
while the other portion remains at rest, the stratom preserves 
its horisontality op to the very plane of separation (fig. 2). 




Pig. 8. Fig. 3. 

Or, more frequently, the friction of the two masses causes the 
strata to bend slightly torjuardi each other on the opposite 
surface of the fault (fig. 3). Again, if the upward pressure be 
confined to a line, instead of being spread over a eurfaee, the 
strata are thrown in opposite directions, and an anticlinal, 
with or without a fault, is the result (figs. 4 and 6). 

Fig. 4. Fig. S. 

" But the Malvern region presents us with a construction of 
both these kinds of forces, and oT both their resulting pheno- 
mena. There has been an elevatory force diffused, more or 
leas equally, under a vast area, which has heaved up in a 
mass the entire region for hundreds of miles to the westward of 
the Malvern axis. And there has also been a special force ap- 
plied immediately beneath this axis, which has given an extra 
amount of elevation to the marginal portion of the upcast 
vea. 

" It is this excessive development of motive foroe at the very 
margin of an elevated region, and in immediate contact with 
a non-elevated tract, that renders the phenomena of the Mal- 
vern Hilla peculiarly anomalous. Under ordinary circum- 
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stances, when ao npvard force is applied locally above a line, 
it acts equally on both sides of that line, elevating the strata, 
as already shown, into an anticlinal Qosition. If, however, the 
resistance be greater on one side of the axis than on the other, 
» certain amount of displacement takes place, and the anti- 
clinal arrangement is eombiaed with that of a fault (fig. 6). 

" The Malvern elevation is pro- 
bably an extreme and nuDsaally 
exaggerated instance of the last ^ 
class of phenomena. If we could 
strip off the thick mantle of 
New Bed Sandstone which con- ^'g- 8 

ceals the eastern side of this axis, we should probably find the 
strata fron) the Hollybuah sandstone up to the Coal Measures 




Fig. 7. 

more or less upturned at their edges (fig. 7). So vast a force 
as vr&B required to elevate the syenitic axis could hardly have 
failed to shatter and twist up the margin of the deposits on its 
eastern or downcast side, although their amoont of stratical 
resistance was such as to forbid any general elevation of them 
en maaie. 

" Assuming that the above diagram represents the probable 
appearance of this region before the deposition of the New 
Red Sandstone, let us endeavour to trace the mode of action 
of the forces which produced it. There is evidence that ele- 
Tfttory movements have taken place along the axis of the 
Malvern chain before, as well as since, that great and tran- 
sient outburst which dates between the Carboniferous and 
Triassic epochs. A mass of syenitic rock had been elabwated 
by igneous agency beneath this tract in very remote geolo- 
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gical times. It had become solidified, and had been elevated 
above the oceanic surface before the Upper Silurian forma- 
tions were deposited. The sections on the west side of the 
Malvern Hills show that the mollusca and oorala of the Cara- 
doG* (Llandovery) sandstone lived and flourished in immediate 
contact with the plutonic rock, and that pebbles of the latter 
were rolled into the sea of that period, and there imbedded in 
company with the animal remains. — (See Neui Qeol. Survey, 
vol. ii. p. 33). We may therefore suppose that at the period 
of the Caradoc (Llandovery) sandstone a state of things pre- 
vailed such as is here represented (fig. I 




Fig. 8. 



" To what extent the Cambrian series, whose thickness ia 
Wales exceeds 20,000 feet, may here have underlaid the 
Caradoc (Llandovery) sandstone, we have no evidence. All 
that we know is, that the syenite had been consolidated, 
cooled, and partially elevated before that portion of the Silu- 
sian series known as Caradoc (Llandovery) sandstone was 
deposited. This most ancient elevation of the syenite was 
probably small in amount, and was wholly covered up by the 
formations whioh succeeded the Caradoc (Llandovery) sand- 
stone, and which contains no fragments of syeuitic rocks. 

" In order to explain the phenomena which now took place, 
it may be le^timately assumed, that the floor of solidifled 
syenite on which the sedimentary deposits rested was itself 
underlaid by igneous rocks in a fluid and active state. Let 
it be farther granted that the present breadth of the Malvern 
syenitic (averaging half a mile) approximately represents the 
ihichnets of this hypogene stratum of solid plutonic rock. 

* Whin thU pspar wu peoaed b; Hr StriGkluid tbe LluidoTvrj bed* of 
Malverm were belisTBd to b« Caradoc rocki, until tbs miatalie wu diieo*ered 
by Profcuor Sedgwick. 

KSW SSKIBS. VOL. XIU. NO. H. — APBIL 1861. 2 V 



>;,l,ZDdbyG00gle 



222 Rev. W. S. Symonds on the Geology of 

" Snch I assume to hare be«n the condition of things when 
that rast elevatory morement which upheaved the westermoet 
side of oar island commenced. It ia irreleraut here to in- 
quire whether this general npheaval waa effected by the mere 
expansion caused by increasing temperature, or by the intro- 
daction frooi other qaarters of vaat masses of fluid matter 
beneath the elevated area. It will be sufficient to admit 
that a special volcanic focos existed beneath the syenitac 
axis of Malvern, and that its energies were called into ac- 
tion simultaneously with the more general movement which 
elevated the area of Herefordshire and Wales. 

" We may now suppose that the elevatory forces beneath the 
Cambrian region had accnmulated so as to overcome the 
superincumbent weight, while the region to the eastward, 
either from its greater rif^dity, or from the less amount of 
subjacent force, remained in> quiescent state. A separation 
would now take place between these two areas ; a long and 
sinuous line of fracture would divide them, and the region 
where force had overcome resistance would begin to rise 
higher and higher above the area which remained unmoved. 
The previous elevatory movement, which has been shown to 
have existed along the Malvern axis, probably rendered this 
a weak point in the earth's crost, and caused the line of frac- 
ture to coincide with that axis. As soon as one side of this 
line began to rise, and a fanlt to be produced, the volcanic 
forces which had been pent up beneath the syenitic axis 
would now find, or endeavour to find, a vent. Struggling 
to escape along the line of fanlt, they would thrust up the 
solid syenite above them, raising it above the downcast area, 
and elevating, overturning, or crumpling up the edges of the 
Silurian, Devonian, and Carboniferous strata, which rested 
upon it. 

" In the section (fig. 7) in which those portions of the 
strata which have been removed by denudation, or which lie 
too deep to be visible, are supplied conjecturally, I have sup- 
posed that a vast mass of Silurian, Devonian, and Carboni- 
ferous rocks has been upheaved en masge, the lower strata 
near the syenite being more or less fractured, crashed, or 
contorted. The thickness of the denuded strata may appear 
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enormous, bot it is foanded on the careful measnrementfl of 
the Geological Smvey, which give more than 5000 feet for the 
Old Eed Sandstone of Herefordshire, and 2500 feet for the 
iocambent Coal Measures at the nearest point (Dean Forest) 
where the nndnlations of the beds have saved them from de- 
nudation. 

" The volcanic matter which I suppose to have thus forced 
up the solid strata ma; itself have never reached the surface. 
The plutonic axis of Malvern seems only to exhibit its up- 
heaving effects, and to show no signs of fluid ejections con- 
temporaneous with the elevation. It is possible, however, 
that volcanic matter may have poured out over the downcast 
area, where it is now concealed by the New Red Sandstone ; 
and the laterally injected dyke of Brockhill, as welt as the 
trappean masses in the black shales on the west of Ragged- 
stone and Midsummer Hilla, are not improbably connected 
with the volcanic forces which thrust up the syenite. 

" The detached indications seem to show that the volcanic 
matter which underlies, and which has elevated this region, 
is different in mineral character from the more ancient syenite 
of Malvern, and is probably more allied to greenstone or basalt 
The trap-rocks of Wire Forest, north of Apperley, further cor- 
roborates this view. 

" la taracing to the north or to the south that long line of dis- 
location of which the Malvern Hills form a part, we find a 
continuation of analogoos phenomena, more or less modified 
by local circumstances. The Apperley range of hills is, aa is bo 
ably shown by Professor Phillips {Rep. Oeol. Surv., vol. ii. p. 
145), completely analogous to the Malvern district, the chief 
difference being, that the ayenitic axis which upheaved the 
Silurian rooks is here ^Imost wholly concealed from view, and 
(with one small exception) is known only by its effects. The 
Siltuian and Old Bed Sandstone formations are here, as on 
the west side of Malvern, overturned for a distance of several 
miles. It is certain that an enormous fanlt-line runs along 
the eastern side of all this disturbed and elevated district, and 
the downcast region on the east has remained relatively rigid 
and unmoved. In accordance with the well-known law, that 
the plane of a fault (almost invariably) dips toward* the 
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downcatt aide, it is evident that the surface of the fault would 
act 08 an ' isclined 
plane,' or itedg©, in 
reference to a vertical 
uplifting of the strata 
on the west, and would 
force themoverto acer- 
tain distance in a late- 
ral direction (fig- 9). 
''**■ ®' The same natural force 

would explain the sharp anticlinal corves into which some parta 
of the Bidge Hill near Apperiey are compressed, as shown in 
'Rep. Geol. Snrv.,' vol. ii. p. 151. 

" At numerous other points, as we proceed northwards along 
theeastemlimitoftbeelevated dis- 
trict, or southwards by May Hill 
toTortworth, we find indications of 
tbesame great line of fault(fig. 10). 
SomeUmes (as at Oswestry and 
p- j(, Higley) these faults have affected 

the Lower New Bed Sandstones* 
well as the Carboniferous rocks, proving that there, at least, the 
elevatory movement was subsequent to the commencement of 
the Permian epoch. The great marginal fanlt seems to have 
formed a nearly vertical cliff, against which the Upper or 
Triaesic portion of the New Red Sandstone was deposited, as in 
the Shropshire coalfield at Bewdley, Apperley, Malvern, May 
Hill, and Pyrton Passages. The Cambrian and Herefordshire 
area having now become elevated above the eastern region, and 
the volcanic forces having spent their energy in thrnsting up 
and overturning the syenite and incumbent strata of Malvern, 
a period of comparative repose ensued. The elevated region 
had become dry land, while the downcast area remained be- 
neath the sea. The sands and marls of the Triassic series 
filled up the bed of this sea ; while its littoral waves, heating 
against the syenitic cliffs of Malvern, formed accumulations 
of conglomerate such as those of Rosemary rock and the 
Borrow and Woodbury Hills. Not unfrequently the Triaseie 
ocean seems to have wasted away this ancient sea-coast for a 
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considerable distance, bo as to hare orerlaid with detritus the 
actual line of the fault 
" The Malrem Syenite, from its eolidit;, resisted this denud- 
ing action ; hut immedi- 
ately to the west and south 
of this ridge, the Triassic 
ocean has excavated con - 
siderable bays into the 
elevated strata, and fre- 
qnentlythe great fault line 
withdetritus(fig.ll). The 
'''S' ^^- faults which penetrate 

the New Red Sandstone and the incumbent Lias prove that oc- 
casional disturbances still continued to affect this diBtrict. The 
gently-inclined beds of New Red Sandstone at Great Malvern 
point to a slight renewal of the elevatory force. But these later 
disturbaQceB were trifling when compared with the forces which 
were in action at the close of the Carboniferous period. The 
succeeding ages may be regarded as periods of repose. The 
Oolitic formations were successively piled upon the Triassic 
rocks, and may possibly hare raised this downcast area to the 
same level as the apcast portion. The elevated area meanwhile 
was undergoing a vast amount of denudation. During the 
long ages of the Triassic and Oolitic systems it was doubtless 
exposed to atmospheric degradation, and was supplying the 
adjacent ocean with much of its sedimentary matter, as is ably 
ehowQ by Professor Ramsay (if cm. Oeol. Surv., vol. i. p. 297). 
The denuding forces, which were so active in the Pliocene 
period, terminated their vast operations, and gave to this 
rugged and dislocated area those smooth and undulating out- 
lines which it now presents, and which are further modified 
by the daily action of the atmosphere." 

This is a summary penned by a master-hand, alas ! now cold 
in death, of some of the phenomena connected with the Mal- 
vern syenite and the stratified deposits piled against tlie wes- 
tem side of the hills, the newest of which is the Old Red 
Sandstone ; as the overlying Carboniferous rocks have been 
denuded from the Malvern area, though preserved around the 
forest of Dean. 
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It is a marrellooa lessoo in physical geology — a lesson 
that requires long and patient study among the distant 
hills of the Welsh' coal-field, the mountains and the valleys 
of Herefordshire, thoroughly to appreciate; nevertheless I 
ffould recommend the young geologist to make himself ae- 
quainted with certain principles of the geologic histories he 
will have to deal with before he leaves the rocks of Old Mal- 
vern or the first fragment of Old Red Sandstone that rests at 
the western base of the hills, and is near the exit of the M^- 
vem Tunnel. 

The railway passes over these Old Red beds, generally 
obscured by drift, until we reach the Bartons, the residence of 
Mrs Peyton, a large brick house on the left hand, and which 
stands on Upper Ludlow Rock, dips to a synclinal, and rising 
again into a considerable hill ou the right, above Hopend, 
strikes westwards, in a long ridge, towards Ledbury. The 
bridge, across which the railway traverses immediately below 
the Bartons, rests upon a foundation of Lower Old Red faulted 
at a high angle against the Upper Ludlow rock. My 
attention was drawn to this interesting fact by my friend 
Captain Peyton ; and on examining the rock, I found it to be 
no other than the grey fish beds of the passage-rocks between 
the Upper Silurians and the Old Red, the Aucbenaspis beds of 
Ledbury. 

Upper Ludlow shales, overlaid by drift which have afforded 
remains of the mammoth {E. primigeniitg) and rhinoceros, 
succeeded by Aymestry rock and Lower Ludlow shales, are 
seen in the cutting on entering the Ledbury Tunnel. The 
red clays and shales overlying the Lower Ludlow beda in the 
cutting are relics of the Old Red, which, now denuded, overlaid 
the whole of this district probably to as late a period as that 
of the glacial drift. 

We ent«r the Ledbury Tunnel in the Lower Ludlow shales, 
and, at a short distance from the entrance, these beds are 
much faulted and brought up against Upper Ludlow shales and 
Aymestry rock. This fault has been sketched by Mr Alan 
Lambert. The Wenlock shales and limestones are then tra- 
versed; these also are much faulted, the Wenlock limestone 
being actually thrown down into a horizontal position, the 
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workmen having to quarry for a considerable distance along 
the strike of this hard limestone. The Lower Ludlov beds 
again come in here, in their proper position, followed by the 
Aymestry limestone with Pentamerus Knightti, Upper Lud- 
low shales, and Downton sandstone, which pass conformably 
at the irestem end of the tunnel, though at some distance 
from the mouth, into red marls, and, at the tnnnel month, into 
a gray grit, the passage-beds into the Old Ked Sandstone. 

In my communtoatioQ to the Geological Society of London, 
" On the Passage-Beds from the Upper Silurian rocks into 
the Lower Old Ked Sandstone at Ledbury,"* I expressed my 
conviction that nowhere in the world is there exhibited such 
a view of the passage-rocks between the Silurian and Old Red 
systems as at the entrance to the Ledbury Tunnel on the 
' Worcester and Hereford Railway. 

With the aid of my friends, Mr lUchards, engineer, and the 
Messrs Ballard, contractors on the Hereford imd Worcester 
B&ilway, I worked for hours in the tnnnel with the measuring 
line and clinometer, and we ascertained beyond a doubt that 
the beds are perfectly conformable from the Aymestry lime- 
stone in the tunnel to the Old Red beds at tbe end of the 
cutting near the turnpike. There is not a sign at Ledbury 
of the fault which at Ludlow ruins the succession of the pas- 
sage-rocks, and has led to much misinterpretation respecting 
the tnte position of some of the beds. 

The fossils from the Upper Silurian rocks of the Ledbury 
Tunnel are abundant, the principal discovery being that of 
the Pentamernt Knightii, by Henry Brooks, shoemaker, of 
Ledbury, who has done more than any one in the neighbour- 
hood towards elucidating the palsontology of the Ledbury 
rocks, by his assiduous collection of the foasila. The Downton 
bed in the tunnel furnished to the researches of Mr Colling- 
wood of Loudon the characteristic Downton Lingula, which 
has been fonnd also in red and gray beds higher in the series, 
associated with the larger species of the tilestones of Mur- 
chisoB, Lingula cornea. 

Both in Ledbury Tunnel and at Hagley, Lugwardioe, near 
Hereford, the yellow Downton beds are seen to pass conform- 

• qoBTl, Jouni. Oaol. Boc., Ubj 1860. 
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ably into a series of red and mottled marls and sandstones, 
which had furaished a lingula, and, at Ledbury, a portion of 
the dermal plate of that little cephalaspidean fish, Fteraspis. 
Tbe Earl of Enniskillen possesses this specimen ; and neither 
his Lordship nor Sir P. Egerton, who examined it at th« 
meeting of the British ABSOciation at Glasgow, conld dlatin- 
guisb between this plate and that of PteraepU Lloydii of the 
Lower Old Red. 

A band of gray shale, and thin, gray gritty sandstone, now 
bricked np, just within the entrance to the tonnel, furnislied 
portions of that fine Cephalaspis, C. Murchiaoni, and a piucer 
of Pterygotus to the researches of Henry Brooks. 

The lover of physical geology may still see the gray fish 
beds (Auchenaspis grits) at the western entrance of the Z<ed- 
hary Tunnel ; but, alas ! we can never restore the pictore, once 
presented to our view, of the gray curt^n of rock, charged with 
the relics of long extinct fish, that stood so boldly out with 
red shales in the foreground, and purple shales in the back- 
ground — a monument of gray stone set in a framework of 
Katare'e own manufacture, and sculptured with those hiero- 
glyphics the geologist loves to decipher. 

The fish {Avchenaapis Salteri) are so abundant in these 
beds, that I have seen in Henry Brooks's possession as many 
as four heads upon a slab a foot and a-half in diameter. The 
tail and body of this little fish are unknown, probably because, 
like the little Fimelodi of the Oangea, the Auchenaspis was 
a ganoid fish that had the fore part of the body covered with 
strong plates, with the tail naked and unprotected. The H- 
melodoa is a strongly helmed fish, toith a naked body, which 
burrows in the boles of muddy banks, from which it shoots its 
armed head, and arrests, as they pass, the minute animals on 
which it preys.* 

These beds have also furnished portions of the fossil fishes 
Plectrodus, Cephalaspis (probably a new species), Fteraspis, 
and OnchuB. Pterygotus occurs here, with its fossil spawn, 
Parka deciptens, also a good-sized Lingula, with vegetable, 
probably fucoid, remains. These beds are without doubt the 
equivalents of the rocks wl)icb have furnished so many fossil 

* Sm Hogh Miller'* " Bwnblw of i Qeologiit," p. 288. 
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treasores to Mr Lightbod; of Ludlow, the President of the 
Woodfaope Field Club The Anehenaepie beda at Ledbuiy pass 
upwards conformably into a series of red marls, with pink, 
yellowish, and gray sandstones, containing plates of Cepha- 
laapis and Pteraspis, which are undoubtedly the base of the 
ComstOQe series of the Old Ked Sandstone. The fossil evi- 
dence fnrnisbed by the passage-rocks at Ludlow Is important 
when compared with that of the I^edbury deposits many miles 
apart. The Lower Ludlow rock of the Ludlow district has 
furnished the oldest known relic of a vertebrate animal, the 
ganoid plate of a placoganoid fish, the Pteraspit Ludensie. 
The Upper Lndlow deposits of the Ludlow district have also 
furnished plates of Pteraspides below the well-known bone- 
bed. At liedbnry we have not discovered the bone-bed, but 
in the overlying strata we find remains of the same species of 
Pteraspis, Auchenaspis, and Cephalaspis, which characterise 
Uie equivalent deposits atLudlow; and these are assooiated with 
the same species of Lingula and Pterygotus which abound in 
the Lndlow deposits. These facts, when associated with that 
thorongh conformability of the Upper Silurians of Ledbnry 
with the overlying Old Red Sandstone already mentioned, are 
facts that a geologist will do well to remember when studying 
the section at the Ledbury Station. 

The stranger should take a guide who knows the distant 
scenery, and ascending the hill of the Frith Wood near the 
town, should study with the Ordnance Map the geography of 
the country towards the west. I have said that the whole of 
the Old Bed Sandstone once lay above the Silurian rocks of 
Ledbnry and Malvern, and covered up Silurian deposits as 
the present surface deposits of our ocean beds cover np the 
masaea that lie thousands of feet below them. 

The beds of the Old Red at Ledbury are the lowest of a series 
of strata on the borders of Herefordshire, which have been care- 
folly estimated at a thickness of from 8000 to 10,000 feet. 

The rounded hill on the left hand and north-west of Ledbury 
about a mile, is called Wall Hills Camp, and consists of a 
series of marls, impure limestone (Cornstone), and thick red 
and gray sandstones, the uppermost of which are, I am con- 
vinced, at least two thousand feet above the appermost Silu> 
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mn rooka. Thia Old K«d (Cornsto&e) hill of Wall Hills Camp 
is well worthy of stnd; and observation on coaimeDciDg the 
inveatigfttioD of the geology of the Old Red of HeTefordehire ; 
for iQ a wood opposite Ledborj may be seen old qnarries of 
impure Old Bed limestone, which, intervening as layers between 
the marls and sandstone, has preserved many a wooded bill of 
Herefordshire from the denuding force of waves and currents, 
which for nnmberless ages swept far and wide over the district 
before us. 

The OorDBtone beds of tbe Old Red of Herefordshire com- 
mence low in the series as thin, nodular, impnre, limestone 
bands, charged with the remains of fish, as seen in the parishes 
of Cradley, near Malvern, Trimpley, near Kidderminster, sod 
Leystor Pole, Leominster. These beds of impnre limestiHie 
appear in different horizons of the Lower Old Red, interstratified 
with marls and sandstones ; the highest band being the large 
snb-crystalline masses of the Brown Glee Hills, Fozley, Orcop, 
the Graig, Eyas Harold, and Whitfield. The sub-crystalline 
Corastone underlies, where not denuded, thick masses of red, 
gray, and brown sandstone rocks, which constitute the strata 
of tbe Scyrrid and Black Mountains. On Wall Hills we trace 
the remains of an ancient British camp ; and the Comstone 
quarry furnishes the remains of the characteristic fish CepAa- 
laapiB Lyelli. The hills of Canon Frome, on the right hand. 
or the east, in travelling towards Hereford, consist of the same 
strata as tbe Wall Hills, having resisted the denudation which 
has scooped out the intervening valleys down to the lover 
marls. 

For the whole distance from Ledbury to Hereford the rul- 
way traverses strata appertaining to the beds of the Lower Old 
Red Sandstone, the sone of Gephalaspis and Pteraspis in Here- 
fordshire, and of Gephalaspis in Scotland. For the further 
examination of the beds of the Gomstone series, the geologist 
must examine the hills around Hereford, and then proceed to 
the Scyrrid, Blorenge, and Sugar Xioaf, near AbergaveDDy> 
and to the Daren and Pen-Ceirig-Calcb, near OHckhewel 
Here the hrownstones, marls, and chocolate sandstones, thai 
overlie the upper Oomstones, may be studied to advantage, a 
well as the uppermost beds of the Old Red ; the conglomerate 
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and jellow and graj Baudatones which are aeen pass apw&rds 
«t the Daren and Fen-Cerrig-Calcb into the Carboniferous 
shales, the base of the Carboniferous rocks.* The stranger 
miut not snppose that the long range of hill he passes on the 
Wft (west), after leaving Wall Hills, belongs to the series of 
Old Bed deposits. This range of hill, at the base of which ia 
aitnated Stoke- Edith Park, the seat of Lad; Emil; Foley, is 
an upcast of Upper Silurian rocks, which westward, at Wood- 
hope, forms a kind of dome, the top of which ia denuded, the 
outside rim being presented towards the valley of the Here- 
ford and Worcester Railway. The strata at Tarrington and 
Stoke-Edith are the equivalent rocks of the pasaage-beds of 
Ledbury. Shucbnell Hill, on the east (right hand) of the 
valley of the Frome, ia another Silurian upcast, and preseuta 
a good escarpment of Aymestry rock quarried for road stone. 

At Bartestree, Lugwardino, a dyke of greenstone or diorite 
is seen to traverse and alter the Ixrwer Old Red Sandstone, 
the Old Red beds being roasted into homstone. A few fields 
farther north, near the boose called Hagley Park, we may see a 
very good aection, exhibiting the passage of the Upper Ludlow 
rock, with its bone bed,into the yellow Downton beds, succeeded 
by red marls precisely similar to those in the Ledbury Tunnel. 

At Lugwardine, which the railway leaves a short distance 
to the west, there are extensive quarries of red sandstone of 
the Lower Old Red which afford fragments of the plates of 
Pteraspia, Cephalaspis, and a few triturated relics of plants, 
probably sea-weeds. 

The city of Hereford stands principally on an alluvial gravel 
of the ancient Wye, from underneath which the Lower Old 
Red rises on every side. As in the vale of Severn, there is 
evidence that lakes have been silted up, and river currents 
have changed their courses, since the present configuration of 
the surrounding land. The Lugg Meadows, near Hereford, 
the Frome Meadows, and the great bend of the Wye between 
Rotherwaa and the confluence of the Lugg, were formerly lakes 
now silted up by the ancient Wye. The Wye, however, is a 
much more rapid stream than the Severn, and destroys its 

■ 8m Uia kuthor* puiim "EdiD. Maw Thil. Juur.," Oct. 1B66, April 185B, 
ud April 18S0, 
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banks far more rapidly, thos forming, destroying, and re- 
forming river ailaTinm. I bare yet to examine csrefally tbe 
chronological history of the Wye, as compared with that of 
the Severn. A careful paper, by Mr Charles Bichardson 
of Ross, appeared in the "Edinbargh New Pbilosophieal 
Journal" some years ago (July 1857), which d^ervee ihe 
careful attention of geologists. I know something of the 
Wye and its allurium, tliongh not sufficient to enter into th« 
minute details requisite for Mr Richardson's calculations. 
These calculations are carefully summed up in his "Chro- 
nological Bemarks on the River Wye ;" and the resalts 
arrived at are, that the Wye has flowed over the Old Bed rocks 
of Herefordshire /or more than elevea milliotts of years. We 
do not posseea the same fossil evidence of the antiquity of the 
valleys of the Wye and Lagg as we do of the antiquity of the 
Severn and Avon vales. We are deficient in our relica of 
rhinoceros, hippopotamus, and the ancient ruminants ; never- 
theless the physical geologist doubts not that the valley of the 
Wye is at least as old as the period of the Severn lakes. We 
thank Mr Richardson, therefore, for giving us in fuJl the 
items on which he has based his calculations, and we have 
reason to think that the rate of the wearing away of land would 
certainly not be found more rapid than he has estimated; 
unless we call in the aid of some catastrophic phenomena, of 
which there is not a tittle of evidence, if we have read aright 
the history of the ancient Wye. 



Obaervaliotia on Temperature in connection with Vegetation, 
having special reference to the Frost of December 1860. 
By J. H. Balfour, A.M., M,D., F.R.S., Professor of 
Botany. Including a Jteport on the Effeete of the late 
Frost on the Plants in the Royal Botanic Garden of 
Edinburgh. By Mr Jaubs M'Nab, Superintendent of the 
Garden.* 

Meteorology has important bearings on various departments 
of natural science, and it has special relatione to botany. Heat, 
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ii^t, moisture, and air are essential for the various pbeno- 
meoa of vegetable life, vhether viewed in connection with the 
individoal plant, or with the dietribatiou of genera and species 
over the globe. It is of great importance, therefore, that 
aecorate meteorological observations should be made in our 
botanical institntiona. Our gardens ought to be supplied 
with good instruments, and onr gardeners trained to accuracy 
in observing. The ordinary instruments required are of 
simple construction, and for their examination no great amount 
of skill or expenditure of time is demanded -, and for working 
out tiie conclusions to be derived from them, none but the 
simpleet mies of arithmetic are needed. 

£r Hooker, in the " Glardeser's Chronicle" for 1 856, remarks 
— " Hitherto, the very facility of observation, the simplicity of 
the formula, and the cheapness of the instruments, have too 
often proved obstacles to the progress of meteorology, from 
having led to carelessness in the observations. The thermo- 
meters in common use are faulty to a proverb ; and it is not 
too much to say, that in nine cases out of ten no one attaches 
any confidence to the temperatures recorded by gardeners, 
though there is no reason whatever why these should not be 
as accurate as a record of Greenwich Observatory. The ther- 
mometer itself is BO cheap that its goodness is seldom inquired 
into ; and it is, moreover, often imagined that tbe relation of 
the mercnry to the scale is analogous to that of tbe magne- 
tised end of the compass-needle to its card, and that as all 
magnetised compass-needles must always point to the mag- 
netic north, so all columns of mercury must stand at the same 
height at the same time, if placed in reasonable proximity to 
one another. As little regard is paid to the reading off as to 
the selection of the instrument, and the fact that it o^n 
makes several degrees of difference in the result, whether the 
observer looks from above or from below to the point of the 
scale where the mercury stands, is vory often disregarded. 
So, too, with regard to the position of the instrument — its ex- 
posure and height from the earth, provided it is out of Che 
sunshine, few care where it is put. Paradoxical as it may 
■eem, it is not tbe less true, that were the thermometer a 
costly instrament, and one troublesome to consult, the science 
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of met«orolog7 woald nov be far advanced be/oad ita present 
Btage, and few would have bought an; but a good inatnunent, 
or failed to place it in a good position, to observe it acenratelj, 
and to work out the results conscientioaBl;. Nine-tenths of 
the obserratioDS would then be available for science. The 
correctQesfl of these statements is seen in the records of m- 
usual temperatures, like that which has occurred recent!/- 
We find places not a mile apart showing difierences of tem- 
perature of 10° or more, at times when the temperature it 
steadiest." 

It is to be hoped that the efibrta of the Metewologictl 
Society of Scotland will lead to a better state of things. A^ 
curate instrnmenta are now procurable at a moderate prict 
(although not at the price nsnally paid for a gardener's thn- 
mometer). Simple rules for placing and observing the instn- 
ment have been drawn up, and there is every reason to 
believe that we have a staff of careful observers in vaiions 
parts of Scotland. 

Thermometers are usually placed at 4 feet above the level af 
the earth. This shows the temperature to which many boshes 
are exposed, but it does not give that which every herbaceous 
plant experiences, nor that to which the leaves, flowers, and 
fruits of trees are subjected. The temperature of the snrfiee 
of the 80)1 is occasionally very much lower than that above it, 
as shown by dew and hoar-frost. Hooker remarks, that 
" though the observations of Marcet of Geneva, and of Prin- 
cipal Forbes, have shown how the temperature varies at 
different elevations and under different circumstances, data 
are wanting from which any general laws may be deduced for 
calculating the rates of diminution at different localitieSi 
seasons, and hours, from the surface of the soil up to 300 feet 
above it ; at about which elevation the diminution due to Ae 
action of the soil itself is no longer appreciable." 

The difference of temperature at different levels is well 
shown by the observations of Quetelet at Brussels: — 

Mean Temperature of Year, 

At level of the soil, . 46°-6 1 ,-„. „n 

At iy-8 feet above it, . . 49 .g J difference 3 . 
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Mean 


Temperature at 9 a.m. 








SarTae* 


10-8 feet aboTe. 


Different 


Winter, . 




. 34° 6 ■ 


34°-4 


-(("■i 


Spring, . 




. 44-1 


49 '3 


+ 6 '2 


Sammer, 




. 58 -8 


64-4 


+ 5 6 


Aatamn, 




. 48-6 


50-5 


+ 1 9 




ifaytmum Temperature at 9 aji. 








Sarr.<». 


10-8 f«et •bovB. 


Differcn--e 


Wintev, , 




. 4fl°9 


62°-0 


+ 6''-l 


Spring, , 




. 57-9 


67 -6 


+ 9-7 


Sammer, 




. 70 


79-6 


+ 9-6 


Autnmn, 




. 68-6 


65-3 


+ 6-7 




Jfimmuni Tempera 


ture at 9 a.m. 








Surfkce. 


lO-e feot Ibovfl. 


Dilfwtna. 


Wmter. . 




. 20°-7 


7°-3 


-l3''-4 


Spring, . 




. 36-4 


33 1 


-2-3 


Summer, 




. 62-0 


51-3 


- 0-7 


Autnmn, 




. 37 


34 ■& 


- 2-6 



Thos the height at which thennometers aire placed has a very 
material effect on their indications. 

In Brussels the thermometer at 108 feet elevation stands 
6"-6 above one placed on the surface of the soil, and in winter 
a little below it ; and at extreme temperatures, where the ob- 
servations differ most and are most commented upon, the upper 
thermometer in summer and autumn stands as the mean 9°-7 
above the lower, and in winter ISM below it. 

Decaudolle says, that according to Marcet's observations at 
Geneva, the temperature ordinarily increases with the eleva- 
tion above the ground, and that this difference is greater in 
summer than in winter, but that, nevertheless, in particular 
cases of extreme cold, the difference is enormous; as, for in- 
stance, on 20tb January 1838, when an elevated thermometer 
stood 14° above another 50 feet below it. In continental 
coontries, the differences are greater than in islands, because 
of the clearness of their skies, and their more variable tem- 
peratures. It is obvlou!), then, that a tree, herb, or shrub, 
growing side by side, are exposed to very different degrees of 
temperature. This no doubt invalidates the means of com- 
parison of many facts which have been accumulated as to the 
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effects of frost; " for," as Hooker again remarks, " patting 
aside the errors of instmments and observation, and the 
)ocal distnrbing causes that affect every place, it follovs titat 
no available information is given bj such facts ae that at 
Brighton a temperature of 18° killed snch and such a plant, 
whereas in London a temperature of 10° did not affect it ; 
unless the height of the individuals be given, their elevation 
above the mun level of the soil if planted on monnds, and 
that of the thermometer also." * 

Decandolle thinks that, as the height of the same species is 
nnch the same everywhere, whatever correction is to be ap- 
plied to the observed temperature will probably not differ 
mach in different countrieB. It is not, however correct, to state 
that the heights of the same species are usually the same. 
They differ often by several feet, and this may make a differ- 
ence in the temperature. 

My friend M. Charles Martins has recently made experi- 
ments in the Botanic Garden at Montpellier, on the noetumal 
temperatures. We shall give some of the results. Agri- 
culturists have long known that delicate plants, and even 
cereals, suffer much more from cold in valleys, or in depressions 
of the soil, than on eminences or on slightly elevated hillocks.f 
Six, i^ctet, Marcet, Bravais and others, found experimentally, 
that during the night, and about an hour before snnrise and 
sunset, the temperature increases with the height in the lower 
atmospherical strata. They found that the increase was more 
marked the clearer and calmer the atmosphere. 

M. Martins, in place of studying the nocturnal increase of 
temperature at a given moment, tried to ascertain what was 
the distribution of the greatest cold during the night — that is 
to say, the minimum. For a period of fifteen months he experi- 
mented during ninety-seven serene calm nights without rain. 
Six alcoholic thermometers, with uncovered bulbs, and radiating 
freely in all directions, were placed at heights varying from 

* tbe fact! and obaervatioiu abore racardad are the labttanM of a p>p*r bj 
Dr Htrnker in the "* Oardeaer'i Chronlde" tar 1360. 

t la regard to the pUntationa on the Nllgiri HElli, Dr Clegbom Itataa:— 
" The froat ii datrlmental to the jaang tieee altuatad in the low lyinf awaaipy 
Ktonnd, but it aeldom affiKti IhoM plaoted on the elopea." 
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2 iDchefl above tbe ground to about 160 feet above it. Four 
of the thermometers were fixed on a mast or flagstaff painted 
black, at heights from 2 inches to 19 feet 8 inches. A fifth was 
placed on a flat roof of a tower, at the height of about 83 feet ; 
and the sixth was placed on the steeple of the Cathedral, at 
the height of abont 160 feet above the first. During ninety- 
seven nights, M. Martins found only nine in which the 
temperatures decreased with the height. He considera, there- 
fore, the rule to be, that during the night the temperature of 
the lower atmospheric strata increaaee with the height ; and 
he looks upon the decrease of temperature as the exception. 

For eighty-eight nights, during which he marked the in- 
crease, the mean thermal excess of the thermometer at 160 feet 
above that close to the ground was 4°-36. In the nights of 
decrease, the mean thermal decrease of the upper thermometer 
was only 0°-62. The mean increase between 2 inches from the 
soil and 6 feet 6 inches was O'-SO for every 3 feet 3 inches ; 
hut between 19 feet 8 inches and 85 feet it was only 0°07 for 
every 3 feet 3 inches; and between 85 and 160 feet it was 
0°-02. The nature of the sky, whether clear or cloudy, and the 
nature of the air, whether calm or the reverse, have a power- 
ful influence on the phenomenon. During serene nights, the 
mean increase has been noted at 6''-26 for 160 feet, or Oil 
for 3 feet 3 inches. In cloudy nights, the increase was only 
i'-O? for the same difierence of level. On 7th November 
1859, which was very serene and calm, M. Martins noticed 
an increase of 8''-9. The increase has often been 7' or more, 
while the decrease was seldom more than 1°. 

M. Martins gives the following illustration of the difference 
between thermometers at different heights: The Meteorological 
Observatory of the Faculty of Sciences at Montpellier is about 
98^ feet above the point where observations are made in the 
Botanic Garden. The horizontal distance of the two stations, 
which are both on the north aspect of the hill on which Mont- 
pellier is built, does not exceed 1500 feet. The instruments are 
placed in similar conditions. Nevertheless, the minimum mean 
of 1869 was lower by 2°-91 in the Garden than at the Obaer- 
vatory. The maximum mean of the garden was actually 
higher by 0°-85. The mean temperature of the year for the 
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two stations, dedbced from tlie mftxima^ differ by l°'03 ; which 
may be said to indicate, that 98^ feet in height in the Booth of 
France is equivalent to a difference in latitude of about 2°-40 
in favour of the more elevated station. 

How great errors, then, may be committed when we compare 
different stations, some situated in towns and others in tiie 
country ; some exposed to one wind, some to a contrary one ; 
some on the top of an elevated building, others on the causeway. 

The hours of 7 a.m. in summer, and 8 a.m. in winter, 
adopted by the " Monitear," seemed to Martins to be badly 
selected. At 8 a.m. in winter, for instance, the sun has risen 
for some time to the observer in mid-Europe, while it h&a not 
risen to the observer in the north. The former observes 
during the period at which the temperature decreases with 
the height, the latter while the nocturnal increase continnes. 
There is nothing, therefore, comparable in the physical con- 
dition of the temperature of these hours at different degrees of 
latitude. He couaiders midday and midnight as the only 
times of the day which present everywhere some similarity in 
this respect. 

These facts seem to have been verified by what has been 
noticed during the recent frost. In many elevated situations 
the recorded temperature has not fallen so much as in low 
situations. Mr Milne Home remarks : — " Low-lying parts of 
the country seem to have experienced the cold in consider- 
ably greater intensity than the more elevated districts. For 
example, at Braemar and at Castle Newe, in the upper por- 
tion of Aberdeenshire, the lowest temperature experienced 
was 8° and 11°, while, in the lowest stations, the average 
minimum was minus 6. In Bast Lothian, the two lowest 
stations of the Meteorological Society — Smeaton and East 
Linton — were also the lowest in respect to temperature ; while 
at the most elevated — Tester and Thurston — the thermometer 
never fell below zero. The same difference was shown in an 
equally or even more remarkable way in Dumfriesshire. In 
the lowest parts of the country, the thermometers fell below 
eero ; but at the Wanlochhead Station, which is 1333 feet 
above the level of the sea, the lowest marking was plus 6. 
The lowest temperature observed in any part of Britun was 
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at Nottiogham, which lies low, and ifi far Trom the ees. The 
thermometer there indicated — 11° at four feet above the 
groond, and — 13° upon the grasB. 

Decandolle thinks that, as regards botanical meteorology, 
thermometric meaaurements should be made by observations on 
the plants themselves, and not merely in the air. We are 
apt to look, he says, upon the presence of a certain vegetable 
form as being an accurate indication of climate, and each 
plant iadividoally as a kind of thermometer. A plant, how- 
ever, is a very complex machine, which carries on varioas 
processes onder the influence of external agents, such as heat 
and light, and of an internal agent, life. The forces which 
set the plant-machine in motion are various, the details of its 
organisation are in part unknown, and its products, that is to 
say leaves, flowers, fruits, seeds, starch, sugar, are as nume- 
rous and varied. Hence there is great difficulty in drawing 
accurate conclosions. A certain miuimnm of heat is required 
for germination, another for some chemical modifications, a 
third for flowering. Then a certain sum of heat is required 
for each function, a certain intensity of light to give the green 
colour, and a certain quantity of water for most of the pheno- 
mena of plant life. 

The plant, then, is not influenced by external agents in the 
same way as a thermometer is by temperature, or a hygro- 
meter by moisture. Below a certain temperature a plant pro- 
duces nothing, gives no signs of life, while the fluid of a 
thermometer continues to rise or fall. Every time the heat 
diminishes, the thermometer falls ; while the plant, on the 
contrary, like a true machine, does not destroy what it has 
produced. It may be arrested in its growth, but the germ 
does not go back to the seed, nor the leaf to the bud, nor the 
flower to the stalk. We must therefore regard the pheno- 
mena of vegetation in a difierent light from mere physical 
indications. 

Each species of plant can bear a definite range of tempera- 
ture, and there is a certain mean which suits it best. Under 
favourable circumstances a plant will endure, without injury, 
a wide range of temperature above and below the mean which 
usually suits it best. 
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" In the Hioialaya," Hooker Btates, that "od an average a 
large proportion of the species have a range of 4000 feet in ele- 
vation ; this corresponds to a difference of mean temperatare of 
1 3°. Take, for example, a tree growing at from 9000 to 13,000 
feet, as the Himalaya larch ; it is exposed to mean annnal 
temperatures of 44° at the lower, and 36° at the upper limits of 
the range ; and as the mean temperature of the hottest month 
nt 9000 feet is aboot 55°, and that of the winter at 13,000 
feet is 18°, the species is exposed to a range of 37° between 
these two extremes. Farther, the difference between the 
mean maximum of 9000 feet and the mean minimum of 13.000 
feet is 24°, to which difference of temperature two specimens 
of the same species may be exposed under ordinary circam- 
stances on the same mountain. This is independent of the 
effects of exceptional temperatures, and of solar and terres- 
trial radiation, which would far more than double the amplir 
tudo. Yet the Himalayan larch has proved most difBcult to 
cultivate in this country, and the scarlet rhododendron, which 
liaa a vertical range of nearly -8000 feet (or aboat double that 
of the larch), is still more difficult to cultivate in the open air 
ill Britain." 

Boussingault stated, that many plants, especially cultivated 
ones, required a certain heat for their perfect development ; 
that between the time of the germination of the seed and the 
ripening of the fruit a certain amount of heat must be sop- 
plied. He measured this heat by taking the daily mean 
temperature, and multiplying it by the number of daje. 
Where the heat wae greater the plant was perfected in a 
smaller number of days, and where the heat was less a greater 
number of days was required ; and he enunciated the state- 
ment, that if we multiply the number of days (the length of 
time the culture of a summer plant endures) by the mean tem- 
perature of this time, the product will be nearly the same in 
all countries and in all years. Thus, if a plant, he says, has 
tiiken twenty days to ripen its seeds from the period of flower- 
ing, and the mean temperature during these twenty days 
has been 10° Cent., it will be found that the heat received 
by the plant has been 200°. Again, the same degree of heat 
may be given in a smaller number of days by a gseater t«ra- 
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perature. Tfane, if the mean temperfititre was 16" Cent., then 
the 200° of heat wonld be given in about 12^ days. Thna, 
he assumed, that each stage of vegetation, viz. from sprouting 
to flowering, and from flowering to fruiting and seed ripen- 
ing, required a fized amount of heat, and that, consequently, 
with a varying temperature, the time in which each was 
accomplished must likewise vary. He proposed to ascertain the 
Bam of heat required for their different stages, and to draw 
conclusions as to the periods required for them in different 
countries, the mean temperature of which was known. 

Thus he says, Iberis amara requires for flowering from 
850° to 875° Centigrade ; i.e., if the mean temperature of all 
the dajs, from the sowing of the plant till its bloBsoming, be 
added together, we would make up that number of degrees of 
warmth. The number of days, according to the nature of the 
spring, will vary from 58 to 66. Again, from the flowering of 
the plant to the ripening of the fruit 1000° of heat are 
required, distributed over 52 to 62 or more days. 

In Alsace, he found that barley would be perfected in 
92 days, where there was an average temperature of 19° 
Cent., giving a total of 1748° of heat. He then obtained 
the data from Cumbal, situated under the equator, where 
the plant was grown between June and November instead 
of between May and August. The daily temperature was 
there (it being in the colder season) from 10° to 11° Cent., 
and 168 days were required for the perfecting of the plant, 
giving a total of 1797°— a number nearly corresponding 
with the other. In many cases the numbers came out very 
satisfactorily for his hypothesis. It was found, however, that 
there were many errors in the mode of computation. Bona- 
aingault did not pay attention to the omission of useless heat 
— that below the freeiing of water at all events. As water is 
the medium through which nourishment is conveyed to plants, 
we must certainly not commence reckoning the degrees of 
heat with the days until the temperature is above that of 
freezing. Moreover, many plants do not begin to exercise 
their vital functions nntil the temperature is several degrees 
above that point. All plants do not vegetate at the same tern* 
persture. In some, the snp begins to ascend when the tcmpera- 
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ture is only a few degrees above 32° Fahr. ; others require an 
increase of 20° or 30°; and placts of hot climates require 60° or 
70° Fahr. Every plant is its own thermometer, whose zero 
correapooda to that temperature below which its vital func- 
tions are suspended. In ascertaining the sum of temperatorea 
which determines flowering and fruiting, we Bkould only take 
those which are above the zero of the species, for this alone 
stimulates the plant to action. 

M. Fintelmann says — " Potting aside the facts, that in the 
same day it may be warm at certain hours and freeze at 
othersi that plants will grow in the sunshine at the same time 
that others are checked in the shade, and that errors have 
arisen from overlooking these facts ; yet each plant requires, 
in addition, en entirely different amount of heat to bring it to 
perfection. For example, our willows and poplars will sprout 
at a low temperature, while plants from foreign conntiiest as 
the tulip-tree, need many degrees of uninterrupted heat before 
the buds begin to unfold. Tlie seed of the Captella Buraa- 
paetoria, common shepherd's purse, sprouts under the soow 
as soon as the temperature rises above the freezing point; 
while wheat requires about 6°, and flax about 8° of heat 
before their seeds begin to swell. Were the assumption 
correct, that all plants sprout as soon as water begins to liquefy, 
then the result would be that all tropical plants would stand 
the open air with us during those months in which it does not 
freese. That is known not to be the case ; each plant needs 
for the preliminary processes within its cells — in other words, 
for its nourishment — an amount of warmth peculiar to itself." 

While Iberia amara requires few degrees of heat at first, 
flax will not sprout until the temperature is considerably 
higher. When sown at the end of April, flax required for 
its entire development 101 days, with 1606° of warmth; 
when sown at the end of May and June, its existence was 
concluded in 75 or 71 days, with 1272° and 1757° of heaL 
If Jberie amara is sown at the end of April, it needs for 
its entire course of existence 1 10 days, with 1754° of warmth ; 
if sown at the end of May, it requires 109 days and 1821°; 
should the sowing be postponed till 24th June, it needs 124 
days and IHiiS". 
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Again, the direct light of the sun exercieea an essential 
influence on vegetation- If grown in Bunehine, Iberts amara, 
before flowering, requires 58 days, with 827° of heat ; and until 
the ripening of the seed 52 days, with 927° — thus making a 
total of 110 days and 1754°; while, if grown in the shade, it 
requires 66 days, with 950° of heat before bloBSoming ; and 73 
days, with 1265° of heat before ripening its seed ; altogether, 
therefore, 139 days and 2215° of beat. 

It must also be borne in mind, that too high degrees of 
heat act injuriously, and cause disease. In tropical countries 
apple and pear trees seldom reach maturity, and it is not 
ancommon to find plants grown in houses becoming altered, 
80 as not to produce fruit, even although they flower freely. 
Palms, acacias, and other plants, which have been subjected 
to high temperatures for years in a hothouse, often have 
barren flowers. There is thus a limit to the supply of heat as 
regards the functions of plants. This requires to be kept in 
view in our attempts to carry out Boussingault's formula. 

Another important point omitted by Boussingault is the 
temperature of the soil. This operates powerfully on plants. 
With a high temperature of the soil, plants may be seen 
flowering and bearing seed in this country which rarely fruit 
in ordinary circumstances. What is termed Geothermal cul- 
ture has of late years attracted much attention, and every one 
is now satisfied of its importance. Bottom heat is essential for 
the successful cultivation of plants in our hothouses. If palms 
are planted out in our houses, instead of being placed in tubs, 
care must be taken that their roots are supplied with heat. 
If these extend into the ordinary cold soil, the life of the 
plants will often be destroyed. 

The presence of manures and other matters in the soil is in 
BOme cases beneficial, by giving rise to the production of heat. 
It is by no means uncommon to see a difierence in the earli- 
ness of floweffng produced by a difierence in the warmth of 
the soil. The winter temperature of the soil, when covered 
with snow, is in many cases above the freezing point when 
melting commences, and is considerably augmented before 
the dormant vitality of plants is aroused and germination of 
their seeds begins. 
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Hooker saya that at Dorjiling in the Sikkim Himalaja, lat. 
27 N. and alt. 7U00 feet, the temperature of the earth at 2 feet 
7 inches beneath the surface was in December and January 
6° above the montbly mean ; in November and February, 4° to 
5" ; in March a few degrees below the mean temperature of 
the montb ; in October above it ; April and Ma; being aonoy, 
it stands above tbe mean ; Jane to September a little below 
the mean temperature of each respectively. 

The mean temperature of the soil at 2 to 3 feet is almost 
throughout the year in India above that of the surroanding 
atmosphere. This is also shown to be the case in England ; 
and Mr Thompson found at the Horticultural Garden, Chis- 
wick, that tbe temperature of the soil was, on a mean of six 
years, at a depth of 1 foot, 1° above that of the air ; at 2 feet, 
1^°. During the winter months the soil was from 1° to 3° 
warmer than the air, and during summer it was a fraction (^ 
a degree cooler than the air. 

In India, the mean temperature of the soil in winter may be 
often 9° to 10" above the air. The accumulated heat in the 
upper strata of the soil prevents delicate rooUets from be- 
coming frozen, and preserves vitality iu some fieshy roots, sack 
as rhubarb and orchids. The temperature is also useful to 
burrowing Rodentia, as hares, marmots, and rats, which abound 
at 16,000 to 17,000 feet in Tibet The rapid development of 
vegetation after the disappeiu-ance of snow is no doabt also 
proximately due to tbe heat of tbe soil, quite as much as to 
the increased strength of the sun's direct rays in lofty redout. 

The temperature of the soil in alpine regions accounts for 
the growth of plants under snow. M. Martins states that the 
results indicated by a thermometer inserted in the soil on the 
summit of Faulbom, about 8790 feet above the level of tbe 
sea, and noted for several weeks by Bravais, Peltier, and him- 
self, have enabled them to promulgate the law, that in the 
plain tbe temperature of the surface of the Soil is in gene- 
ral below that of the air, while on high mountains the soil 
is markedly warmer than the air. This relative warming, 
so observable on the surface of the soil, exercises a powerful 
influence on the physical geography of the High Alps. It 
raises the snow limit by causing the melting of (he suowa> 
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Trsvellera in these loft; regions find that the melting proceeds 
chiefly on the lower Burface, and is due mainl; to the heat of 
the ground. When the foot is placed on the edge of a snow- 
£e1d, the weight of the body often breaks the eiiperfioial crast, 
which is found not to be in contact with the soil below, and 
there are often displayed under an icy vault Bpecimeos of 
Soldanella alpina and S. Clusii in flower, or the rosettes of 
the leaves of the common dandelion. This is not the case in 
Spitsbergen, where the edge of the snow-field lies always closely 
on the soil. The slipping of fields of snow, and the occurrence 
of spring avalanches, depend upon the melting of the lower 
sorfaee of the anow from the heat of the earth communicated 
to it. Herbaceous plants, in these alpine districts, send their 
roots into the warm snperfioial layers of the soil, and thus are 
enabled to thrive. The dark colour of the vegetable soil 
favours the absorption of heat. On the terminal cone of the 
Faulhom, the height of which is about 262 feet, and the su- 
perficial extent about 11 acres, Martins gathered 131 pha< 
nerogamoos Bpeoies ; while the entire island of Spitzbergen, 
which has a far larger superficies, contains only 82. At the 
Grsnds Mulcts, schistose protogenic rocks which rise in the 
midst of the glaciers of Mont Blanc, at a height of about 
10,000 feet above the level of the sea, and consequently about 
1100 feet above the limits of perpetual snow, Martins col- 
lected the following plants, Draba fiadnicetuia, Wa]f. ; Car- 
damine bellidi/olia, L. ; Silene acaulia, L.; Fotentiila fH' 
gida, Vill, ; Phyteuma hemitphcericum, L. ; Erigeron unt- 
fioTva, L. ; PyTeihwaa alpinum, Willd. ; Saxifraga bryoidet, 
L. ; 8. grcenlandiea, L. ; S. nrnseoides, Auct. ; Androtace 
helvetiea. Gaud. ; A. ptA^eem, DC. ; Oen^na vema, L. ; 
Litsula gpicata, IXj. ; Fesluea Balteri, Vill. ; Poa laxa, 
Hwncke ; P. cceaia, Sm. ; Agrottia rupeatrit. All. ; Carta ni- 
gra. All. He also found on 28tb July 1846, that when the 
temperature of the air in the shade was 50° Fahr., and in the 
son, 58-5° Fahr., that of the soil in which the plants were grow- 
ing was 84°-2 Fahr. At great alpine elevations, as on the 
Faulhom, Botbhom, in the valley of Urseren, and on the 
Grands Mulcts, a kind of moose, called ArvvsoUt nivalit, was 
fonnd by Martins to live by burrowing in the soil. 
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The growth of plants under saow was observed recently in 
the Edinburgh Botanic Garden. Two Umbelliferons plants. 
Ferula campeilris and F. tinffitana, during the four weeks 
that the enow was on the ground grew seven inches. 

The nature of the strata or layers of soil has much effect 
on vegetation. When the substrata are formed of chalk 
and marl) tiie surface soil will imbibe, according to Fiatelmann, 
far lesa of the central beat than if rolcanic or plutonic 
rocks — as basalt, trachyte, porphyry, and the like — lie be- 
low it, sinee the conductibility of the latter is much greater 
than that of the former. Hence mountains composed of 
porphyry and tbe like are warmer, on an average, than 
those composed of chalk and marl,, and even of claj-alate ; 
and poasesa also a more Ituuriant vegetation. The chasms 
and rents >n volcanic countries also assist the transmission of 
Bobterr&nean heat. This reason seems in part to explain tbe 
comparatively luxuriant vegetation of tbe valleys and mea- 
dows of SwiUerland and the Tyrol. 

The oblique manner in which the rajs of the sun reach the 
earth in northern climates prevents the full effect of heat on 
tbe soil. Fintelmann says, upright windows in conservatories 
transmit tbe greatest amount of beat in winter, but obstmct 
the {Assage in summer ; those, on the contrary, which slope 
at an angle of from 40 to 45 receive nearly tbe wbole force 
of the sun's rays in summer, and thus transmit a greater 
amount of heat to the interior of tbe building, while in winter 
it is precisely the reverse — the sun's rays enter obliquely, and 
the heat is leea. 

The operation of Draining is of great importance in adding 
to the heat of the soil. Much injury is inflicted on the soil 
by stagnant water. Tbe land is rendered cold, inasmuch as 
the buu'b rays, in place of being expended in heating the soil, 
are absorbed by the water, the temperature of which is not 
raised so rapidly as that of the earth or of the air. There is 
thus a great loss of heat. Drained land in summer is from 
10° to 20° warmer than water-logged land. Professor Schubler 
states, that the loss of heat caused by evaporation in on- 
drained lands amonnts to 11}° to 1S}° Fahr. 

Parkes says, that in draining the red moas, near Bolton-le- 
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Moor, the thermometer in the drained land rose in the Bummer 
of 1837 to 66° at 7 inches below the sarface, while in the neigh- 
bouring water-logged land it never rose to above 47°. In 
the Loudon Horticnltnral Society's garden, the mean tempe- 
rature of thoroughly -drained soil at one foot below the surface 
in the month of July is 63°'49; and if we take water-logged 
land to be the same as spring water (47°), then there is a gain of 
16}°. Experiments have been made which show, that in peaty 
soils, saturated with water, the addition of boiling water to 
the surface will not raise the temperature to any depth in the 
soil, so that wet land will thus remain cold, in spite of all tlie 
warm rain that falls. This is not tbe case with drained soil, 
where there is a constant percolation. 

In rainy and cold seasons there is great necessity for 
thorough drainage, both svufaoe and nuderground. The 
means of surface drainage sbould be at command when re- 
quired ; but by deepening the soil'when it is too thin, and ren- 
dering it permeable to water, with deep under-drainage to pre- 
vent stagnation, most of the summer r&in that falls can find its 
way through the soil, rendering it comparatively warm. But 
where under dnunage is neglected, the accumulated moisture 
stagnates on the already saturated soil, which ia cold, in con- 
sequenofl of the winter rains or melted snow having never been 
drawn oSl That moisture, from its coldness, is heavier than the 
warmer summer rains. The latter may run off by the surface, 
and thus their warming effect on the soil is lost, but they 
cannot displace the colder and heavier water, which conee- 
qaently retains possession of the soil for the greater part of 
Uie growing season. In that case the crops cannot thrive 
as they otherwise would, and they are, besides, rendered late, 
BO that in bad seasons they are in danger of being lost. {Oard. 
Chron. I860.) 

The leafing (foliation), flowering, frniUng, and defoliation 
of plants, are intimately connected with climate and eeaeons. 
and they supply important data as regards temperature and 
other meteorological influences. £erghaue, Quetelet, and 
Hartmann, have given tables of foliation and defoliation of 
the same trees in different parts of Europe, and have deduced 
from these phenomena important meteoroloeical conclusionB. 
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It is of conrse necessary to compare the same species in dif- 
ferent cooDtrieB, if we wish to draw correct inferences. Ele- 
ration, exposure, and soil, most also be takeo into account 
The epochs of plant-flowering engaged the attention of lin- 
n»u8, and a floral ealendar was constmcted fa; him for Upoal. 
Similar records have been kept in different places, and the 
resalts hsTe been recorded by Qdppert, Schnbler, and others. 
In the Edinburgh Botanic GtaJ^en, Mr M'Nab for many years 
kept a register of the flowering of spring plants, selecting 
year after year the same specimens, in the same localities, 
and with the same exposure. 

The Table on the opposite page (249) contains a selection 
of the plants whose flowering has been thus recorded. 

Such observations should be accompanied with thermomelric 
measurements, both in the air and in the soil, in fixed E&taa- 
tions. The subject of the registration of periodical pheno- 
mena, both in the case of plants and of animals, has been 
taken up by the British Association ; and the committee ap- 
pointed by that body have given lists of plants which are to 
be observed for the periods of leafing, flowering, ripening of 
the fruit, and fall of the leaf, as well as for the opening and 
closing of the flowers. The Vienna naturalists have also 
propounded a similar list of plants for continental countries. 
The following is their list : — 



Aoez plKtsnoidei, L 
^Msnliu Hippocutuium, L. 
BerberU TulgarU, L. 
CaUlpa ijricigirolia, jSinw. 
Colchioum aatumnale, L. 
ConvaUaria majalu, L. 
Comoi mMcala, L. 
CoTjlu* Avellaim, L. 
Crocm vemtu, L. 
Cjti(iu Labmnum, £. 
Daphne MeEereum, L. 
Figat ijlvatica, L. 
Fraiiniu excelsior, L. 
Fritillaria imperialu, L. 
Hepatioa triloba, L. (oomlea). 
HordeainTulgare,£. (hybernum 
and sativum). 

They recommend that obeervatione should be mode on the 



Leuccjnni veranin, L. 

Lilium eandidnm, L. 

Prunoa Avium, L. 

Pnmna Padio, L. 

Pjrroa Mains, L. 

Ribea Gnwaiilaria, L. 

Kibes mbnun, L. 

Bobinia Psendo-Aoaeia, £. 

Sambncva nigrs, L. 

Secal« oereale, t. (hjbemnm and 

iMtivum). 
Pyrui Aocuparia, L. 
Sjringa vulgaris, L. 
Tilia parvifolis, Ehrh. 
Triticum vulgara, L, (hj-beraum). 
Vitis vinifera, £. 
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Professor Bftlfonr on Temperature 



first appearance of the surface of the leaf; the first fully ex- 
panded bloBSOtn, the pollen appearing prominent ; the first 
ripe normal fruit, without worm-holes, at the beginning of the 
harvest of each kind of grain ; the general decoloration of the 
leaves ; the doratiou of vegetation with reference to tlie weathor, 
— ^vis., the first and last frost ; and die duration of snow. 

Certain peculiar phenomena in reference to the opening 
and closing of flowers should also be noticed. On this sub- 
ject, interesting obeervations have been made bj fVitsscb, as 
recorded in the eighth volume of the Transactions of the Horti- 
cultural Society of London. The following table shows that 
the temperature at which flowers be^n to expand varies, and 
the time of the year has Aerefore a marked influence : — 



38°76 
43-25 
47-75 
53 25 
56 -75 
61 '22 
66-75 



Two ipede* 
Fi»e „ 

Siiteen ', 
Ponrteeii 



April 3. 
April 18. 
Uaj 18. 
Jane IS. 
July 5. 
Jal7 13. 
July 7. 



The following table indicates the temperature at which the 
greatest degree of expansion of the flowers take place : — 



iy-iS Hinbilia Jalapa (nigfat-bloomer) 
Afl -lli / ^'<'^'''''' cicuUrinm 

\ Ljiohnis reapertiiu (nigtt-bloomer) . 

f Fonr ipaoiet, . . , ' 

61 *2S -^Fonkiaj^wniot (night-bloomer) 

(CEnotheni biennii (night-bloomer) J 
65 -75 Three ■peeiea . 
70 -25 Ebven „ 
74 -75 Thirteen „ 
79 -25 Fifteen „ 
83 -75 Twenty „ 
88 -26 Thirteen „ 
97 -25 Eohinooactiu Ottonii 
106 -25 Ctrlina acanli* 

The night-bloomers reach their maximum of expansion at 
from 47°-75 to 61-26 ; the day-bloomera from 79°-25 to 
88°.25. 

The temperature at which all motion in the corolla ceases 
varies, as seen by the following list: — 

L, ,z,;i.,C00gIC 



Ang. 10. 

July a. 
M«y 27. 
May 30. 
June 26. 
June 29. 
July 13. 
July 15. 
Sept I. 



in connection with Vegetation. 
In three tpeciei, motion ceaMd at ti^'Io Fahr. 



In three 

In five „ 

In MTOI ," 

In Coaimelinn mdeatis 



88 -r* 

88-25 
93 -75 
97-25 
101 -7* 



ThoB some flowers canaot bear a temperature of 74°'75, nhile 
otbera can endure a temperature of 100° aud more. 

I^ants, iu ordinary circumstances, require the light of the 
sun in order to awake from sleep, either directl; by insola- 
tion, or indirectly by diffusion in the atmosphere. Some are 
so sensitive that they begin to expand the moment the sun's 
rays illominate the higher regions of the atmosphere. As 
the intensity of light increases, the number of species which 
expand their blossoms increases. The number of species in- 
creases as the hour approaches at which insolation (exposure 
to the direct rays of the sun) ceases. No blossom closes be- 
fore the insolation begins, for even those flowers which usually 
close before mid-day remain for some hours open when ex- 
posed to the direct rays of tbe sun. 

The subject of Acelimatitmg, as it is called, is brought 
under our notice, especially in a season like the present, when 
we have experienced a temperature lower than usually occurs 
in Uiis country. Such seasons oecnrriTig occasionally test the 
hardiness of introduced plants ; and we shall find that many 
trees and shrubs are injured or destroyed which have stood our 
climate, it may be, for forty or fifty years. It is clear that it is 
not safe to introduce into plantations trees which cannot stand 
the lowest amount of cold which may occur in the country. 

It has often been stated that tender exotics may, by long cul- 
tivation, be made to hear the climate of Britain. It has been 
thought that they may become accustomed to it by degrees, 
and thus be acclimatised. Some have even hinted that by 
sowing the seeds of such plants, in the flrst instance, in a 
warm temperate region, then collecting the seeds produced by 
the plants, and sowing them in 'colder districts, the species 
may be rendered hardy. We are constantly told that plants 
which, when first introduced into Britain, were put into stoves 
and greenhouses, are now growing in the open border freely, 
and tbat they can stand a climate which they could not do at 
_ I .CooqIc 
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first. Such st&temente do cot rest od a eoond b&sia; eacli 
species of plant bears a certun range of temperature, uid we 
cannot extend its natural limits. The plants said to be accli- 
matised were not tried in the open air when first introdnced, 
otberwiae they would have been fonnd to be hard;, withont 
any previoos process of cnltiration in greenhooses. The well- 
known shrub ^ucuba^'apontca was treated in a store when 
first introduced, and was afterwards planted out, and found to 
stand our ordinary climate. This was not au instance of ac- 
climatising, but indicated an error regarding the conslitutioB 
of the plant, which was brought from the colder parts of 
Japan, and was capable of enduring the ordinary cold of this 
climate naturally. Man did nothing in the way of chan^ng 
its constitution and powers of eodnrance. This plant has 
suffered severely this season. There is no evidence that plants 
long caltirated in this country are able to withstand our win- 
ter cold better than formerly. The Dahlia, the Heliotrope, 
and the Potato, are affected in the same way by frost as when 
they were first introduced. Long cultivation has done no- 
thing to increase their hardiness. When we consider tiiat 
the great risk in this country is the accession of frost after a 
few genial days or weeks of spring, we may do something for 
the preservation of half-hardy plants, by planting them in 
such localities and soils as to prevent them from being stimu- 
lated too early, and from being attacked by frost when ^1 
of sap. We can put tender plants on elevated situations 
not exposed to the direct rays of the sun, and on well- 
drained soils, and thus prevent much injury. We may also, 
by means of geothermal enltnre and covering plants during 
winter, enable those in the open ground to live during 
our winters. Hardiness may also be imparted by hybri- 
dising and grafting. Tender trees or shrubs grown in warm 
and moist valleys, exposed to the sun's rays, are often in- 
jured by spring frosts. It is of great importance to define 
accurately when a plant may be said to suit a particular 
climate. It is not enough that it lives and sends out leaves, 
it most also be able to produce Sowers and seeds, and 
to elaborate the peculiar secretions and products on which its 
qualities depend. 
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The iojary caused by low temperature depends greatly on 
the eaddenness of ita acceseion, asd upon the epoch of the 
plant's life, and the time of the year at which it supervenes. 
A sodden frost occurring in spring, after the sap has begun 
to flow, causes great injury. This occurrence is common in 
our climate, and is the cause why many half-hardy exotics 
require to be covered, or kept in a dormant state, until the 
season has advanced beyond the risk of iroet. Many such 
plants grown, on a wall with a southern exposure, are stimu- 
lated by the heat of a fine day in early spring, and are thus 
unable to resist later frosts. Warm sun during the day, and 
frost at night, have proved fatal to many exotics introduced 
into Britain. An Asafoetida plant began to flower in the 
Botanic Garden in February 1858, and continued vigorous 
daring March ; but on the 13th April the thermometer sud- 
denly fell during the night to 22° Fahr., and killed the plant, 
then full of sap. 

The injury done to trees and shrubs in the Edinburgh Bo- 
tanic Garden daring the frost of December 1860 has been 
recorded by Mr M'Nab, and the following detailed account 
has been drawn up by him : — 

The storm commenced late on the evening of the 18th De- 
cember, with a very heavy shower of hail, lasting for some 
time, and succeeded by a quiet fall of snow, which continued 
throughout the night. At daylight on the morning of the 
19th December the snow was 12 inches in depth all over 
the garden. On the morning of the 20th of December, about 
6 inches of extra snow had fallen. For ten days the snow 
lay more or less heavy on all the shrubs, many being weighed 
down and broken by it. In some instances we may account 
for the damage done by the action of the frost on the over* 
bent branches, particularly where a rupture was caused by 
(he weight of snow. Irish yews 10 and 12 feet high had 
their rarioos tops touching the ground. When freed of their 
load they soon assumed their original upright form, which 
would not have been the case had they been long held in a 
bent position. On the morning of the 23d December, the 
thermometer indicated 26° Fahr. The day subsequently was 
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clear and cgld, and there was every appearance of % sharp 
frost. The foUowing tables show the minimum temperiitare 
indicated every two honre by Adie's and Bryson'e thermo- 
meters during the three nights referred to. The thermo- 
meters were each placed about four feet from the ground, and 
were freely exposed to the atmosphere : — 

Mr AdU't Thermometer. 

Dec 23-24. Dk. 9^SS. D«e. K~K. 



Mr Bry»oti'$ Thermometer. 

D(r. 23-S4. Dec. 24-20. T>m. 26'S6- 



10 „ 

It has been found necessary to apply a f orrectioo to the 
indications of very low temperatures on both thermometen, 
in order to bring them to the Kew standard. It was uc«t> 
tained that near eero Adie's thermometer indicated 1° too 
high, while Bryson's indicated 2° too low. After rectification, 
the lowest temperature indicated in the Botanic Garden- 
namely, that which occurred at 10 a.m. on Monday the 24th 
December — was, according to the Kew standard, 6° klo» 
Kero. 

The following table shows the minimum temperature iDili- 
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cated b; Bryson's tIiermoiu«ter (rectified aa explained), dur- 
ing the nights from the 14th December 1860 bo the 14th 
JaDou; 1861, both incloaive: — 



December 14, 



Dbrb. 



After the intense frost gave way, the weather was, fortu- 
nately for vegetation, rather dall, with comparatively few 
glimpsee of sonBhiae. The damage done to vegetation, how- 
ever, is very great, and is daily becoming more apparent; 
bot months mast elapse before we shall be able to know the 
entire lose. The first plants on which the effects of the frost 
became visible were Aueuba japaniea and Viburnum Tinua 
the common laarustinus. The leaves of the former became 
totally black, with the exception of those which were covered 
with snow round the bottom of the plants, while the leaves of 
the laumstinns became brown. During the thaw the latter 
emitted a very strong and disagreeable cat-like odour — the 
smell not being perceptible so long as the plant remained in 
the frozen condition. The next shmba which showed the effects 
of the frost were the bay or cherry laurel (Prunus Lauro- 
eerasui), the Portugal laurel (Prunua lueitanica), and the 
tweet bay (Laurue nobilia). Among the other plants which 
suffered early were species of Rhamnua, Phillyrea, Mahonia, 
Azara, Cydonia, and certain varieties of hollies, particularly 
the golden and the leather-leaved. Rhododendron ponOeum 
and hybrids from R. campanulatum, Quercua Ilex (evergreen 
oak), Q. Suber (cork oak), all suffered more or less severely. 

I ,z,;i:, Google 
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Among the Conifere, Araucaria tmbricata showed BjmptomB 
of injury, by the bending of the ends of the branches and a 
change in the colour of the leaves. Libocedrue chUettMu, 
Fitzroya patagonica, Cupressva torulota, Pimta insignis, 
Abiea Morinda, and Cednu Deodara, exhibited marked in- 
dications of injury, more especially such of them as were 
planted in the moister part of the garden, 

Dnring the last three or four weeks (February) the efiecis of 
the late frost are being seen on the evergreen trees and ahruba 
Many species at first apparently untouched are now found 
to be much injured, if not destroyed. The evergreen oaks 
(QaercuB Ileai), especially in damp situations, vill probably 
require to be cut down. One large specimen, 35 feet high, 
having a stem 6 feet in circumference, with a hemispherical 
top 135 feet round, is very much injured. The injury sus- 
tained by these oaks was first seen in their stems, and in the 
points of their shoots, and Bubsequentty the intermediate por- 
tions became brown like the rest of the tree. The Lucombe 
oak (Quereua Cerrie, var.) is injured, and shows the effects in 
the same way ss the evergreen oak. Id the case of the cork 
tree (Querctig Subcr), although all the young shoots are gone, 
the branches and stems seem as yet nntonched, evidently 
protected by the thick corky bark. The leaves of all the 
large plants of Arbutus Unedo have become black, and the 
bark on the lower parts of the stem has burst, and is coming 
off in fiakes. The wood has also become dry and discoloured. 
It is now evident that all the specimens of Arbntas in the 
garden will require to be removed. Many of them are 15 feet 
in height, with fine tops 36 feet in circnmference. All the 
plants of the scarlet Arbuhu Unedo are likewise destroyed. 
This variety was considered hardier than the common spaata, 
a larger proportion of the plants having withstood the severe 
winters of 1837-38 and 1844-45. The Arbulna Andrackne, 
although less affected than the A. Unedo, is also much in- 
jured. One fine plant, 10 feet high, having a stem 2 feet 
7 inches in circnmference, with a globular head 46 feet round, 
eeems in a precarious state ; the leaves on the lower six feet 
are becoming discoloured. All the specimens of Rkamnus Ala- 
temue in the garden, many of them 10 feet high and 30 feet 
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in circumference of branches, have been killed. The Laurua 
nobilia (Sweet Bay) is also killed. The largest specimen waa 
6 feet high, and 18 feet in circumference of branches. The 
Auctiba japonica is killed to within 18 inches of the ground, 
the largest plants being 7 feet high, and 20 feet round. 
All the varieties of Laurustinus are killed to the surface of 
the earth, the largest plants being 8 feet high, and 18 feet 
round. The Portugal laurels (Prunue lusitanica), parti- 
cularly those plants which bad been freely pruned during 
previonB years, are now parting with their dry leaves ; while 
the free-growing nnpruned specimens are becoming soft and 
black in their foliage, and, where growing in damp situations, 
the stems are very much injured. In the case of the bay or 
cherry laurel (Prumts Lauroeeratut) many specimens have 
their stems totally destroyed, and, where not killed, the leaves 
are of a dull brown colour. The points of many of the deciduous 
b«eB have suffered much, such as the walnut (Juglana regia), 
sumach {Rhus eUgane), also the oriental plane {Platantu 
orientalie), Catalpa eyringifolia, Pawlownia imperialit, 
£c. ; but the full extent will not be known till spring advances. 
The deciduous shrubs, particularly the early flowering sorts, 
have had their flower-buds much destroyed, such as Azalea 
pontica, Ribe» aanguineum (in some situations), (h/doniaJapo~ 
niea, Deutzia gracilis, &c. Boses have also suffered very 
much, all the climbing or wall-roses being destroyed. Amongst 
them may be noticed a fine specimen of Roea Bumoniana, 
which was planted about 1826, and which has now a stem 9 
inches in circumference. The tall standard-budded sorts are 
also killed. The mistleto (Viacum album), when growing on 
apple-stocks, and also on the branches of Meapilvs canadensis, 
has been very much injured ; but it is quite green and healthy 
when growing on oak and thorn. 

The late frost, in situations where the thermometer fell below 
tero, has proved very injurious to the buds and young shoots 
of many fruit-trees. The injuries in many cases will not be 
Bofficiently known till the shoots containing the blossom -buds 
expand. The buds are now (February) swelling fast, and, 
if cut longitudinally, the young flowers will be found quite 
brown- The injury is particularly apparent on all wall- 
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trees, Buch as the peach, neetarioe, apricot, pear, and apple. 
The buds of the Btaodard fruit-trees, in certain situations, are 
much injured. Fig-trees are destroyed to vithin eighteen 
inches of the ground. 

Since the publication of m; report on the effects of the 
frost, on 11th January, the injuries infiicted on the Conifera 
are becoming more and more visible. For a time it was 
thought that the specimens of Araucaria imbricata would 
get over the browning of their points, which was the first indi- 
cation of the effects of the frost upon them. The weather for 
three or four weeks after the frost was very favourable for 
their recovery. In sIJ low, damp situations the plants are now 
found to be wholly destroyed, being soft and brown all over, 
and having the tops and the ends of the branches bent down ; 
while in dry situations, the branches, though more or less 
brown, are greener and more rigid. About the 4th February 
the ends of many of the branches were blown off'; but, as 
the branches are hard and firm at the distance of a few inches 
below the broken points, hopes are entertained that they may 
yet pueh out buds. During the frost there oozed out from the 
sterna of all the large Araucarias in the garden a quantity of 
thick resin. This was not observed on any of the smaller speci- 
mens. The largest plant in the garden, now 23^ feet high, with 
a stem 4 feet 3 inches round, the circumference of the branches 
being 64 feet, has snfi'ered more than any of the other large 
specimens. During the last three weeks (February) many 
specimens of the Cedrua Deodara are showing evident signs 
of great injury — the leaves assuming a grayish-brown hue, and 
being rapidly thrown off. The old wood is affected, but it is 
hoped the plants will recover. The Abies Morinda in all 
situations has also become very broirn ; while, in damp places, 
all the young shoots are dead, and, ^n some cases, the entire 
plant. The branches of all the plants of Ctipressut macr<h- 
carpa seem destroyed. The largest plant is 18 feet high, and 
26 feet in circumference of branches, with a stem 3 feet in 
circumference. By removing the branches, and taking off 6 
or 8 feet of its stem, hopes are entertained that it will yet 
sprout from below. CupressuB tontloaa, 10 feet high, is also 
killed. Cupresaua Lambertiana and C. aempervirens, also 
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of large size, seem more or leas iujured. Large old plants 
of Pinut Pinea are totally destroyed, both on high and 
low parte of the garden, the largest specimen being 25 feet 
in height, and having a stem 4 feet in circumference. Pinus 
ingignia, P. radiata, and P. tnurieata, are all alifce brown. 

A peculiarity observed daring the frost was the splitting 
of the bark and wood of several shrubs and trees. In the 
case of the Portugal laurels, several had rents fully half an 
inch wide, extending 8 or 10 feet along the stem. When the 
thaw took place the fissures instantly closed. The same 
splitting was observed in the American lime [Tilia amerieana), 
sweet chestnut {Caatania veaea), walnut (^Juglane regia), 
sycamore (^Acer Ptetido-platanus), hornbean {Carpinva Be- 
tttlus). In the case of one of the walnut trees there had evi- 
dently been a split during a previous year, the edges of which 
hod adhered only by the bark, without any union by the 
wood. In several lostaQces after the thaw took place the 
fissures became so completely obliterated that it was almost 
impossible to tell where they had been. This splitting has 
again appeared in some of the trees, especially in the stem of 
the Acer Pteudo-platonut. This may proceed from the swell- 
ing of the wood caused by the recent ascent of the sap. 

The splittings in the Botanic Garden trees took place on 
different sides of the stems, as follows : — 

CheitiKit . fltioired Bpliti on S.E. H<ta. 

Wilnut . „ S.W. „ 

Carpinus . „ S.W., N.W., and N.E. 

Sjwunore (2 trees) „ S.W. 

AineriMa lime . , S.W. and N.E. 

This frost-Splitting has been particularly noticed by Dr 
Kobert Caspary, in a memoir which he published some years 
ago. He says that in cold winters some hardy trees, both 
indigenous and exotic, are often split lengthwise, even to the 
pith, by frost. In January and February 1 855, on the coming 
on of severe weather, fissures were seen in many trees in and 
near Berlin. The meteorological relations at that time were as 
follow: — The commencement and middle of winter 1854-56, 
till 13th January, was, with the exception of a short cold pe- 



>;,l,ZDdbyG00gle 



260 ProfeBBor Balfour on Temperature 

riod in November, unasnally rainy. The mean temperature of 
NoTem1>er 1851 vaa about 26° Fahr. The thermometer was 
mostly aboTs the freezing-poiot, although tbe absolute mint- 
mum on the lEtth of the month was 16° Fahr. lu December the 
mean temperature vas 37° Fahr. ; and the absolute minimum, on 
2lBt of December, vas 26^° Fahr. In January 1855, tlie lowest 
temperature, which occurred before the 13th, was 30° Fahr, on 
the 10th. From 13th January to 14th February, a more or less 
severe frost prevailed, which was only interrupted between 
the 4th and 7th February by a milder temperature, and partly 
by rain, which froie on the ground. But between the 4th and 
7th February the thermometer never reached 34 J" Fahr. ; and 
even during the rain it was generally below the freeti&g- 
poiot, so that a real thaw never took place between the 13th 
January and 24th February. On 2d February, Dr Caspary 
noticed the reopening of previous froat-clefts on numerous lime* 
trees. They seem to have taken place when the thermometer 
indicated a minimum of —2° Fahr. The clefts continued open 
daring the frost Fresh splittinga were also seen in a lime- 
tree and a horse-chestnut ; the latter split with a loud report. 
Clefts were also seen in Quercue peduneitlata, Q. «emi- 
lyiora, bird-cherry and anh. Dr Caspary found the frost- 
clefts common in trees from 7 to 20 inches in diameter. They 
were rarer in stems of less diameter. The splittings always 
occurred at a time of intense frost. When the horse-chest- 
nut burst, the temperature was — 6° Fahr. The splittings gene- 
rally took place during night. It seems probable that the 
splitting is caused by a freezing of the sap, which causes ex- 
pansion under the bark. In order that this freezing may take 
place, a low temperature is requisite. As the sap contains 
salte and organic matter, it does not freeze at 32°. Hunter 
(Philos. Trans., 65, 2, p. 447) found that the expressed juioe of 
cabbage and spinach freezes at 29° Fahr. The sap of living 
plants freezes in flowers and young shoots at a few de- 
grees below 32°. Goeppert states that from 4^° to 9" Fahr. of 
frost, continued for a few days, will cause the sap of all trees, 
sot excepting conifers, to congeal. It seems probable that 
before splitting the trees were froaen to their centre. Frost- 
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BpUttiBg gives ftQ ezoellent opportunity of obserring the twist- 
ing of the stems of trees noticed b; Alex. Braon. — {R^wrt, 
Berlin Acad., August 1864). 

In the severe winter of 1683-84, the phenomena of tree- 
splitting was remarked. Mr Jacob Bobart, in his report pub- 
lished in the " Philosophical Transactions," sajs, — *' In this 
rigid season, nothing seemed more sarprising to ns than the 
cleaving or splitting of trees, — as of the elm, ash, walnut, and 
oak. It hath been most frequent among oaks, man; of which 
have been divided to great detriment in England, some being 
80 rent that a man may see through tbem, and that many 
times the cracks came with so great noise, that, as it is re- 
bted from Needwood Forest, they made such a noise, that the 
keepers there thought that the deer were shot by the people 
of the country, and that in several parts they were heard as ■ 
load as guns. These rifts or clefts were not at all to the 
same point of the compasS) but sometimes on one side only, 
sometimes two, sometimes three, and sometimes four several 
places, dividing or quartering the tree, and sometimes quite 
through ; and these clefts were not only in the bodies, but 
eontJDued into the larger boughs and limbs of the tree, and 
sometimes descended into the saperficial roots, but not to those 
very deep in the earth. A great part of the cause of it is 
supposed to be imperfection in such a tree." 

A similar remark was also made by Caspary, who says, that 
in the frost-clefts of thirty-three trees examined, he found 
some local injury which had weakened the cohesion of the 
wood tissue. In some cases there was decay ^m the rotting 
away of a branch, from a stump not being covered or overgrown, 
or from the bruising of the bark and young wood. In other oases 
there was weakening by a slit in the bark previously made. 
Bobart in his paper refers to the expansion of the frozen sap 
bB the cause of tiie splitting. He states, " It need not prove 
troublesome to any to think the ice to be able to tear the oaks 
and other trees, who shall consider the great force and elastic 
power thereof," Bobart also says, " We see the fissures close 
quickly after the frost, insomuch that they are scarcely dis- 
cernible, and the bark not being divided from the stem, upon 
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comiDg together again, each turn and twist of the gruD fitting 
its place, prove fresh and vigorously growing. But that ever 
such trees will prove whole and sound doth scarcely consist 
with reason or our present thoughts. And the calamity hath 
not been found in trees only that were fresh and standiog, 
bat also in trees cut down ; but notwithstanding, it is thought 
to be only among such diseased trees as are before mentioned." 
A similar fact as to felled trees was tneotioned to ma by Mr 
Hobertson of Trinity Nurseries. An ash which had been cat 
down, when touched by a saw during the late int«n8e frost, 
suddenly split with a load noise. 

Bobart also refers to the effects of the sun on plants with a 
southern exposure, and shows the injury caused in such cases 
by frosts coming on at night. The difference also of the tem- 
perature at which various kinds of sap freeses is noticed. 
" Trees all the winter," he says, " while the sap remains con- 
densed [that is not running], are safe and well ; bat if a 
flattering too early glance happens in the spring to set their 
parts in action, and the juices to become fluid, and a sodden 
mutation of that warmth to a fresh return of winter, which 
too frequently happens in England, then we have our hopes 
of that year's fruit blasted. Hence is supposed the decay of 
the Glastonbury thorn, whose arising time being between 
Michaelmas and Christmas, being sappily prepared by the 
beginning of the hard frost, which hath almost affrighted it 
out of its life." 

He supposes that the presence of essential oil and other sub- 
stances in the wood of trees may prevent them from being 
much injured by frost. To this he refers the endurance of 
cotd by firs and pines in Norway and other cold countries. 

In the severe year of 1683-84, it appears that yew and 
holly were much injured, and in some places killed ; the furze 
was also killed or cut down to the ground. Common broom 
proved a degree hardier. " It is hard," Bobart says, " to 
say what is winter proof, even among our natives, except box 
and ivy, which stand in defiance of all." In the gardens many 
evergreens suffered, as alatemus, phillyrea, common bays 
and laurels, many of which were completely destroyed, others 
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severely injured. Rosemsr;, laomstiDUB, h&limoB (sea-purs- 
lane), arbutOB, white jasmine, and other plants vhich seldom 
fail, were generally killed throughout the whole country. 
" Bnt in all these, and such like, in mountainous and dry 
places, there is a brisk, life and verdure yet remaining, 
eaoogh to retain the several species among na. Amongst 
deciduous trees divers have been sufferers, as the Judas tree 
[Cereia SiUquoBlrutn] and plane-trees ; Paliurue \acvdeahai\, 
the Aleppo ash \Fraxinue lentitcifoUd\, and the Locust tree 
[Robinia\. The common bramble has also been injured." 

He mentions that great destruction had taken place in the 
case of artichokes, winter coleflowers, sage, tbyme, mastick, 
lavender, lavender-cotton. He also alludes to the protection 
given by snow to many herbaceous plants, and the injury done to 
grain crops in cases wliere, by a temporary melting of the snow, 
the plant had been exposed to a subsequent frost. 

He concludes, that after all this repetition of sorrows " we are 
to comfort ourselves that such destruction and calamity happens 
hut rarely, the tike having not been known in the memory of 
man, if ever before, and that with due care and observance the 
growing cold might be kept off from such things as are proved 
to be impatient of it ; which are not the greens [evergreens] 
in our gardens, some being able to endure all the cold that 
ever comes, as firs, pines of divers sorts, cedars of Lebanon 
and Virginia (though that of Bermuda proves tender), arbor- 
vitse, all the savins, whereof the upright or berry-bearing is 
the best snccedaneum to [substitute for] cypress, capable of 
finer catting into pyramids and other figures, or hedges 6 
or 8 feet high, and is one of the best of the tonsile shrubs ; 
also the Fyraeanlha proves exceeding hardy, and makes good 
hedges." 

Mr J. Evelyn also notices the effects of the frost of 1683-84. 
He mentions the destruction of cork trees, cedars, alatemne, 
rosemary, balimus or sea-purslane, of which he had a hedge, 
and cypresses. No injury was done in his district to ilex, 
scarlet oak, arbutus, bays, laurel, laurustinus, or hollies. 

The winter of 1837-38 was unusually severe, and the tem- 
perature occasionally very low. The injury done to trees and 
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slinibs during that seaaon will long be remembered. All the 
luge plants of Arbutut Unedo and A. Andraekne, in the 
Botanic Garden, with nnmerone apecimena of Lanmatinos, 
and other shrubs, were destroyed. Mr M'Nab atat^ that the 
great deatmction which took place that winter ma; be at- 
tributed to the following circomstance. After a black fros^ 
the ground was covered to the depth of fire or aiz inches with 
anow, which afterwards became hardened by frost. Aiter 
this, a sudden thaw took place, which caused the anow to 
melt, but did not act on the frozen soil. On this accoont the 
stems of the plants were snrroiinded by pools of water, 
which could not be carried off by the hardened soil. During 
the night of 20th January the thermometer fell to 6^° Fahr. 
This caused the water to become suddenly frosen, in conse- 
quence of which the bark round the lower part of the stems 
was destroyed, and the death of the plants took place. On 
the doth of January 1846, the thermometer fell to A\°. The 
day following, the sky was clear and the sun unclouded, and 
the loss of evergreens was very great. 

During last autumn, the shrubs were in a remarkable 
growing condition. This was owing to excessive moisture. 
The soil in the Botanic Garden, for the most part, is <^ a 
very dry, sandy nature, Throoghcut the autumn months 
many large evergreen shruba were transplanted, and the 
dry unmoistened soil was found rather troublesome to keep 
together. It was only in the case of those transplanted duriag 
November that the balls of earth were sufficiently moist 
to adhere together. This autumn moisture caused a late 
growth, which vaa particularly apparent in many of the 
young ahoote of the hardier planta, as hollies and other ever- 
green sbrobs, and on these the frost seems to have acted moat 
severely. This late growth was very marked in all the Ar&n- 
carias, which may account fur the great injury sustained by 
them. Amongst Deodars, a few seem elightly altered in colour, 
but as yet nothing serious is apprehended. During none of 
the frosts of previous years did the plants of Aucuba japonica 
show the same amount of blackened leaves as they have done 
since the frost of 23d December. 
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ExlracU from Lettere to Mr M'Nab and Br Balfour rela- 
tive to Temperature and to the Injury done to Vegeta- 
tion during thepast winter. 

I. JFrom Hr Jambs Strattoh, Botanic Garden, Cambridyt. 

aatii January l»ei. 

ETergreenB, aucb as Cheny Laurek arad Portugal Laurels are all 
but killed. Oaks of the Ilex dirision are still more inj ored, Phill j- 
T«aa, Alaterotia, Arbutus, Sweet Bay, are dead to tbe roots. Sev&- 
ral Coniferte, as Pitnu Sabiniana, P. Brutia, Arauearia imbrieata, 
Cednu Deodara, and even the common Cedar of Lebanon, are in- 
jured — some individntils more than others. 

Tonr temperature and oora seem to have equalled each other, 
but on different days. On the 26th of December I was not 
alarmed enough to note it particularly. 

Morning of December 25, 1860, S° below lero. 

„ Jftnuuy 8, 1861, S° above lero. 

>, ., 10, „ 10' „ 

We had about six inches of snow on the ground, which, I 
trust, has saved many of the herbaceous pliuats that would other- 
wise have perished. 



2. From Mr Jamss C. Sms, Botanic Garden, Hull. 

23d January 1861. 
Yon will see by the tables sent, that we have not had the 
severity of frost which you appear to have experienced at Edin- 
burgh. Our thermometer was placed in a favourable situation 
for a fair registry, viz. two feet from the ground, and not covered. 
Our Portugal Laurels, common or Cherry Laurels, Fhillyreas, 
Arbntns, Rhamnus, Sweet Bay, LauruBtinus, appear to be all 
killed as far down as the snow-line. Even Hollies, more espe- 
cially the variety Ilex oragti/olittm (leather- leaved), and several va- 
riegated varieties, will lose every leaf. AH our Araucarias, so 
far as I can judge, are seriously damaged, if not absolutely killed. 
So are Cupregauf maerocarpa, C. fvntbrit, and Cryptomeria japo- 
tttea. Paonia Moutan is killed to the ground; also Aueaba japo- 
niea, and many of the supposed hardy Rhododendrons. The 
chief reason why we have suffered so much, is, in my opinion, 
the large amount of rain we had during summer, which caused a 
TigorouB growth among all evergreens, without warmness or dry- 
ness in autumn to ripen the wood. Our greatest depth of snow 



OOglf 



266 ReporU on Uu EfecU of the 

A\A not exceed 8 inches. On the 29tli of December, while the 
thermometer wu at its minimum, we had a dense mist (a frozeD 
one of coaree), bat with all the appearance of fog, which con- 
tinued for two hours, after which the thermometer gradoslly 



Uinimum rraqxrature at tht Svll Botamic Oarden. 



1861, Jaaurj 8 



PartitMlar Obtervativtu on tht 36th and 2Bth December. 



December 21, 3 o'cloek r 



December 35, S o'cloek ± 



3. from Mr Dayid Moork, Glatnevin Botanic Garden, Dubiin. 

S2d January ISSl. 

I herewith send jou the readings of our thermometer during 
the week of the intense frost which haa proved so fatal to plants 
in England and Scotland. We have not suffered so much as on 
three former occasions of frost, which occurred within the last 
twenty-three years. Our Evergreen Oaks are as green as possible, 
and none of the Coniferse are killed which usually escape. The 
specimens of Laurnstinns are, as usual, considerably injured, par- 
ticularly the shining-leaved variety, while the black, rough-leaved 
variety is perfectly safe, and now beginning to expand its flowers. 
From what I have stated, you will be able to jui^c how little we 
have suffered compared to you and our English neighbours. Arau- 
carias look always frosted in the County Dublin, so that theyjre 
no criterion to judge from ; hut they have not fared worse than 
they do in ordinary winters. On the Idth and 20th ofDecember 
we had snow, which covered the ground from 6 to S inches; 
it remained on the plants when the intense frost took place, and 
was there frozen. To iJiia circumstance I attribute the compa- 
rative safety of many of our plants, since we have not suff^^ 
nearly so much as we did four years ago, when the lowest point 
registered was 9". 
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4. From Mr Jobn Bain, College Botanic Garden, J)ublin. 

Ut Ftbrunry laei. 

Although our shruhs, £c., have been greatly injured b^ frost, 
we have not had anything like the intense cold you have expe- 
rienced. The following plants have bccu killed, at least to the 
surface of the ground ; — Shining-leared Laurustinus, all kinds of 
Ccanothus, except C. denlatiu, atapdard Magnolia grandijiora, 
Aristolocliias, Edwardsias, Myrtles, I'hillyreas, Alatemus', and 
some hybrid Rhododendrous. Those very much dis&gured are 
Magnolias on walls. lUx furcata and eomuta. Evergreen Oaks, 
black and common Laurustinus, Sweet Bays, and common Arbutus. 
Sunday the 2 3d of December was the coldest night we had, the ther- 
tDomcter being '24" below the freezing point, that is 8° Fahr. In 
the spring of 1856 we had the thermometer 29" below the freezing 
point, i.e. 3° Fahr. or 6° lower than the 23d of December last. 

. , Dsg"- 

ISfiO, December 22 . 21 1860, December 25 . 34 

23 . 8 „ 26 . 34 

24 . 14 I 1861, Jamurr 8 . 3d 



6. From Mr Da^bl FBaausoN, Royal Botanic Oarden, Belfast. 

2Ut January 18G1. 

I send you the readings of our thermometer, by which you 
will Bee that we have not hod the same amount of frost as you 
have experienced at Edinbnrgh, indeed in December 1859 we had 
it lower by 7". 

Minimwn Temperaturee. 

Drgt. I Des». 

Honking of 33d December 18 Morning of 26tfa December 33 
24 „ 11 „ 8th January 17 

„ 25 „ 11 ' 

On the morning of the 24th December the thermometer at 
Lnigan was down at 9", which is the lowest that I hare heard 
of in the north of Ireland. 

We have escaped with comparatively little injury. Any plants 
which withstood the frost of last winter have also withstoixl this 
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winter. However, all onr LaurustinuB, and nearly all our Roses, 
are completely killed. Thb can be accounted for from the wet 
antnmn, the wood not bong well ripmied. 



6. FrVM Ur A. Amdbhsoit, Oxenford CeutU Gardav. 

aSd Jammtirf 1861. 

I send you a list of our injariea from the late frost. I will be 
better able some months hence to give a correct statement. I 
have been looking over our fruit-trees, and find the buds of many 
of oar hardiest fruit-beariag trees are killed. And I fear that 
oar crops will not be very abundant this season. The wood and 
buds were not welt matured last autumn, consequently were ill 
prepared for such a winter. 

Apple, Pear, Plum, and Apricot buds are injured. Standard 
Roses are killed (all sorts). The Cotoneasters, on walls both with 
south and north aspects, are injured. The leaves of the Gold and 
Silver Hollies are blackened. The common green Holly is blackened 
in some places. Portugal Laurels are injured in some situations, 
inside leaves killed, outside leaves safe, and where autumn pruniag 
had been practised, they are much injured. Araucaria, last year's 
growth, killed. Laurustinus killed above siiow. Cedr-a* Deodara 
generally safe ; one plant (10 feet high) a good deal browned. Tax- 
odium (14 feet) safe. Do. (7 feet) injured. Do, (6 feet) underwood, 
safe. Rosemary (1 feet high) killed on a south wall. Evergreen 
Oaks killed. A curious effect appears among Portugal Laurels, one 
bush may be seen as green and fresh as at midsummer, and Uiose 
on each side rery much hurt. I have oheerred the same thing 
occur among early potatoes in spring on a frosty night, when one 
would remain, while all around were killed; showing that a very 
small obstruction will turn aside the cold cnrrent, or prevent 
radiation, in some way. 

Reading* of Thermometer for one week, at Oxenford OaitU Oardau, 
MOfiet otow the lea-lefet. 

Dvgt. 
Sunday Night, Dec. 23, .... 5 above nao. 
Mmiday „ „ 2i, 
Tuesday „ „ 2S, 
WednsMlay „ 26, 
Thursday „ „ 27, 
Friday „ „ 38, 
Saturday „ „ 89, 

Our coldest night during this severe weather was Monday, 
7th January 1861. Thermometer, five feet from the ground, iras 
2° above zero ; and on the surface of the snow, 1° below zero. 
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7. From Mr W». Baxtbe. 

BiaOABTOH, silt Jaimary 1861. 

Oar Conifene, upon the whole, have not Buffered mnch ; hnt I 
(ear our frnit-trees, Bach as Fetuihes, Nectarines, and Pears, are 
very macb injured — to the extent, I should Rhj, that no frnit 
voAj be looked for the ensuing season, more especially as regards 
Peaches. Our Arancarias are all more or less browned at the points 
of the shoots, which are also drooping. Cvpreitug torvlosa has 
«n&red a good deal, ns also Liboetdnu ckileniit. On the whole, 
the Oalifomian species are not much hurt. On some low ground, 
a few Deodars are almost, if not altogether, killed ; and I ma; say 
as much of all the spring -pi anted Portugal Laurels. Some planted 
about midsummer escaped. 

We had considerable variations in our thermometers about 
this neighbourhood on the morning of 24th December 1860. Our 
garden thermometer fell to 7"; at Biccarton House, i"; at Hor- 
miston House, Miss Gnug's thermometer indicated 3°, and the 
gardener's 1° below zero ; Mr Dickson's, 6' below zero ; Gogar 
Bank, 3° above zero ; Hanley, 8° below zero ; and Cunie Hill, 4° 
below zero. The average of the above figures would, I think, give 
the probable temperature of this district. 



8. From W. ScoTi Elliott, Esq., to Professor Balpodk. 

3! REaiHT TbbbaCB, SM Jarmari ISSl. 

The following is the range of the thermometer during the late 
storm, kept at KilgrasEon, Stratheam, Perthshire. The exposure 
was at the dining-room window, facing the north ; — 
Dee. 22, , 10° abore zero. ! Dee. 26, 3° below zero. 



24, . 2 below !> 

35, . 






9. From 'H.XJumvB.i Grahau, Esq., to Professor Balsour. 
11 Bhandwick PI.ACB, EDiHBuaaH, 30th Jait. 1661. 

I send you a note of the thermometer at my pinetum or arbo- 
retum during the late storm. My trees, both young and old, 
deciduous and evergreen, are all injured by the weather ; bat 
starving hares and rabbits have made sad havoc chiefly among 
Labnmnnis and Hollies. 

Copy irom register-thermometer kept by Alexander Donald, 
gardener, at Bilstane, about 650 feet, by Ordnance map, above 
sea-level, parish of Rirknewton. Thermometers (Fahrenheit) are 
kept in a wooden box about fonr feet above the ground, covered 
at top, open only to the north : — 

MEW BBRIBS. — 'TOl. XIII. NO. II. APBIL 1861. ^ z.^ ^OOqIc 
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Jfrntmum Temperatvrt$. 

13° I Doe. 26, . 
. 16 „ 27, . 



2*,. 



10. From Mr .Tahb* Stbvakt, Catnttmuir, Wtgtotultire. 

31m January 1861. 

Id answer to yonr inqnirics, I am happ; to say that nmie of my 
ArRUcariaa seem to have suffered from the severity of the frost. I 
was from home the week when the thermometer was at its lowest, 
and I do not think a correct register was kept of it. However, I 
am satisfied that we had not such severe frost here as must have 
prevailed in some ports of the country much further south and 
west of us. As a proof of this, I may mention that the Capreeiu» 
fun^rit has stood the winter in the garden here without any 
protection ; and I consider it rather a tender spedes. The Crypto- 
tMria japotiiea and Tuxodiwn lempervirent have also braved the 
winter. I cannot say so much for Rosea ; some of the leavet are 
blackened, but I hope the ghoott have escaped in general. 

I have long noticed that the perfect ripening of the young wood 
on trees and shrubs in autumn is the important point for enabling 
the plants to meet severe frost without damage ; and I think, in 
this respect, in our neighbourhood, we had some advantage last 
autumn. 



11. From Mr Wk. Stkwaht, Codcpen Home, Mid-LotMan. 

31k1 J .tiuiny 1961. 

On looking particularly at our fine evergreen Oaks at Dal- 
hoiisie Castle, I find they hafc shared tlie same fate as those in 
the Botanic Garden, There are a good many of the branches 
with the leaves quite green, but the main trunk of the tree seems 
gone. The damage done to shrubs will not be fully known until 
the spring tries them. 



12. Adport &j/ Mr Peter LiDDLB, gardener to Sir JameaMatheson, 
on the Flowerihg of Plants at iS'tomowoy, dated ith February 
1861. 

Anemones were in fiower at Stomoway on 1st January 1861, 
Primroses on 16tli, Snowdrops on 20th, and Petatitet alba on 
the 26th. Gydonia japoniea, Alders and Willows, are now in 
flower (4th February), and Crocuses are beginning to show 
flowers. The flower -buds of Ribe» tanguineum, of the Elder, of 
tfaeMezereon, and of Berberu (Mahonia) J qwfolium, are hepnnmg 
to expand. There is a marked swelling of the buda of the Moun- 
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ta!n Ash, Horee Cfaestant, Wild Cherry, Sycamore, Broom, Whin, 
Thorn, Iiareh, Lilac, and LabnrDum. The young shoota of Lajfoet- 
ttria/ornutta wers aboat half an inch long when the frost set in, 
but diey were not injured. Some standard Camellias, 3^ feet high, 
in a shrubbery border, in a very exposed place, whicfa had their roots 
ooTered with a few pieces of spruce, and their stem suTOunded 
with a hay-rope, have scarcely suffered from the frost. None of 
the Conifem hare suffered, with the exception of a species of Juni- 
per. Most of tlie Bhododendrons made a second growth in autumn, 
and yet they have only been slightly injured in some exposed 
sitoations. Etealtonia macrantha bas suficred to a certain ex- 
tent. Loniceras, Fuchsias, and Hollies, have not been injured. 
Celery and Brocoli have been supplied from the garden all winter ; 
they have had no protection. The grass never lost ita green appear- 
ance, and dsdsies have continued to flower since 20th November. 

Specimens of many of the plants mentioned have been sent to 
Edinbnrgfa. Among these were Cydonia japoniea in flower; 
Petaiitet a^a in Sower ; Willow, Hnzel, Alder, and Beech, with 
catkins more oi less developed ; Viola tricolor, var. arwMtt iu 
flower; Snowdrops, Jnemone eoronaria, and Primula vwt^arif, in 
flower ; Mahonia bearing flower-buds ; Lei/cetteria formota and 
Rhododendron ponttcwn with vigorous buds. 



13. Mr Thouas Robbbtbon, gardener, of Dnffua Honse, Banff- 
shire, wrote thus on lltA Fehntary 1861: — "All the China 
Koses and the Fuchsias are cnt down to the ground. The ever- 
greens, however, appear to be safe. The bads of Apples, Pears, 
Ribes (on^uuMum, and Gooseberries, have been injured mnch." 



14. Dr JoHK G, Innsb, writing from Forres, Wth F^m- 
ary 1861, says — " I send herewith the readings of the maxi- 
mum and minimum thermometers for the last nine days of De- 
cember and Ist day of January : — 





Uu. In ihRdo. 


Uin. 


U>i. tD ion. 


1860. Dea 23, 


341 


160 


355 


.. 24, 


27-1 


SO 


31-4 


>. 25, 


28-4 


13-3 


300 


>, 26, 


300 


13-0 


320 


.. 27, 


31-8 


22 3 


32-4 


„ 28, 


310 


IfiO 


32 


,. 29, 


33-0 


270 


36-2 


., 30, 


S7'0 


30-0 


38-5 


„ 31, 


390 


36-0 


45-0 


1861. Jan. 1, 


380 


330 


395 



" I went to Dalvey to-day, and found that the frost had done very 
little injury to the plants tiiere. Deodars quite sound ; CrypA^jc 
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m«ria japonioa, ditto. Laorels aod Arbntos a little browned in 
the leaves, but apparentiy not otherwise damaged. Yellow Jas- 
mine in fall bloom. Fruit buds few in number, but sound whai 
cat into. 

Rosea here hare suffered severely in consequence of the yoang 
wood not being sufficiently ripened last autumn — Koisettea and 
Teas, and even hybrid Perpetnals, requiring to be cut close in. 

I enclose a shoot of Deodar, a bit of Cryptomeria [apparently C. 
Lohbii], a twig of the old Hawthorn, yellow Jasmine, and one or 
two Frimroses, aa a sample of our vegetation at this season. 



16. From Ur D. Cumninoham:, Palace Oardena, Fuiham. 
9tA F^ruary 1860. 
The thermometer, at 4 feet from the ground, on the 26th 
December 1860, stood at 7 degrees. Tea Roses, Euonymus, and 
young plants of Cednu Deodara, have been killed. Lourwr 
nMii$, Myrtles, Magnolias, and Pampas grass, have been very much 
injured ; an old cork tree, and old Deodars, have also sofiered ; 
AraucariaB,Cryptomeria,and Welling tonia, are uninjured. None 
of the forest trees have suffered. But in Essex, Herts, and Derby- 
shire, where the thermometer reached zero, Ash, Tew, and other 
forest trees have been split 



15. Report from Mr Pbtbs Bots, Jardine Hall Garden, 
Dumfriestkire, 6th March 1861. 

Thermometer on morning of 24th December 1860, at 7 a.m., 
waa five degrees below zero ; the exposure being due north. 

The following plants appear to be killed by the ftiist . — Crypto- 
meria japonica, Cupretiui M'Nabiana, Tawdium tempervir&nt, 
Oi/nerium arptnteum {Pampas grass), Weigeta rosea, Abiet Mm-- 
tentiaxia (most of them killed), Brocoli, Greens, and Savoys. 

The following are injured more or less severely: — Areniearia 
imbricata, branches below killed, upper ones browned, ends of 
branches drooping ; Awiuba japonica, leaves and branches black ; 
China Boses, Perpetual Roses, Erica ttrieta and kerbacea, Ddbaeia 
poUfolia, Bay and Portugal Laurels, Common Yew and Ivy, in 
exposed situations, have their leaves browned. Laurustmns 
and Arbutus have never thriven well at Jardine Hall. Plants of 
Cedrus Deodara have their leaves browned in some instances. 

The following plants seem to be nninjured : — Ftntu Jeffreyi, 
Abiei Douglarii, A. eephaioniea, A. Pattoniana, Pic«a grandu, 
P. Nordmanniana, Wellinfftotiia gigantea. Thuja gigaMaa, Cupre*- 
lut Lawtoniana, Jnnipem» virginiana, J, rnacrocarpa, Cedntt 
Libani, Rhododendrons, Kalmias, Andromedos, Berbeiis, Kbea, 
Jasminum, Loniccra, Cotoneaater, Box and Holly, iSaSv&uria 
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odiant^olia, Dettteia icabra, Fortythxa wridiMxma, Spiraa Lind- 
Uyana, Peeottia Mo».tan, Ledum bttmfoliitm, Kihucua nynaeus, 
Ktrria japontea, Nuttaiiia eerasiformit, Aristoiochia Sipho, Ci/- 
doma japoniea, Mistleto, Tnlip-iree, Magnolias, Chestnuts, Plum, 
Apiicot and Fesch, Kaspberry, Strawberry, AsparaguB. 



16, Report /rom Culloden, Invenua-iMre. 

Temperaturee. 
D«. 23. +22°-3 I Dec 26. +W1 

„ 24. +11-2 „ 27. +24 -S 

„ 25. +21-7 I 

The following is a list of plants, shrubg, and trees, more or 
less injured (so far as is yet known) by the frost, in the garden 
and pleasnre-gTonnds at Culloden : Eicatlonia rubra, killed ; 
Erica vagaTte, much injured ; China Roses, Tea-scented and 
Bourbon, almost killed ; FhUhfreas, all nearly killed ; Xaurus 
nx>bUi» (Sweet Bay), killed to the ground ; A%uv,ba japoniea, much 
injured; .^r&iUiMC/neefo, killed; Lanrustinne killed totheground; 
Common Lanrel (Bay and Portugal) slightly touched in some 
places. Some Peach-trees slightly touched, but Apricots sole. 



17. Report from Thirlatatie Cattle, Berviickthire. 

Temperature!. 

Dec, 23. - *"■? I Deo. 26. - O"? 

„ 24. -6-7 „ 27. +4-3 

„ 25. -8 -7 ! „ 28. +2 3 

Roses, Auracarias, Aucnbas, Escallonias, Leyccaterias, and 

Common Laorels, are all killed down to where they were covered 

with snow. Portugal Laurels, Common Ivy, Privet, Cedrtu 

Deodara, the last year's wood of Pears, Plums, and several sorts 

of Apples, very much destroyed. 



On Azmiuihat Condensing Apparatus of Unequal Power 
adapted for Fixed and Revolving Lighthouses placed on 
Islands near the Shore. By Thomas Stevekson, F.R.S.E., 
Civil Engineer. 

In the TOlame of this Journal for 1855, 1 described different 
methods of distributing the rays proceeding from a flame 
eqnally over any required azimuthal angle. These devices ore 
nov applied to such fixed lights as are situated on the shores 
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of Sooods or narrov seas, where the power of the light ongbt to 
vary according to the varying width of the channel to be illQ- 
mtD&ted. Id fixed lights, as formerly constructed, the portion 
of the light which was next the shore was either allowed to be 
wholly lost, from its showing in the landward direction, or it 
was returned through the focns by means of a sector of a sphe- 
rical mirror, so as ultimately to strengthen a corresponding 
arc of the sea horizon. Cases, however, very frequently occur, 
in which it is desirable to employ this spare light, not in the 
direction exactly opposite to the dark arc, but in some other 
direction better suited to the configuration of the coast line. 
For example, at Isle Oronsay, in the narrow Sound of Skye 
— which was one of the first places where the condensing ap- 
paratus was adopted — the light throughout nearly the whole 
of the illuminated arc does not require to be seen at a greater 
distance than three or Fovir miles; while in one direction down 
the Sound, towards A B, it may be seen from a vessel's mast 
for about fifteen miles ; and in another up the Sound, towards 
D, it should be seen for about seven miles. By means of con- 



densing apparatus similar to that which was first described in 
this Journal, the spare light is condensed so as to increase the 
power up and down the Sound, and in this way "one small lamp 
and an apparatus of small size are found sufficient for the pur- 
pose. The practical effect thus secured is, that a lamp consum- 
ing only about 210 gallons of oil annually produces a beam of 
rays (in the only direction in which great power is required) 
equal in effect to a first-class light consuming about 750 
gallons. Condensing lights have now been established at 
Kjleakin and Isle Oronsay, both in the Sound of Skye; 
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Phladda Island near E^dale, Rana Gall in the Sound of 
Mull, Corrm Point in Loch Linnhe, and another is now 
being fitted up at MacArthur's Head, in the Sound of Islay. 
It has been computed, that the saving in first cost and con- 
snmption of oil, consequent od adopting this improTement at 
these six lighthouses, amounts, on the most moderate estimate, 
to about L.S85 annually. 

Since the first application of this principle of allocating 
the light to the different Oamuthal ares in the compoitnd 
ratio due to their lengths of range, and the number of ikar 
degrees in azimuth, various improvements and extensions of 
the same principle have occurred to me ; and I now, as a sup- 
plement to my first communication, add the following cases, 
both for revolving lights, and for fixed lights which reijuire 
to show all round the horizon : — 

Reuolving Lights of Unequal Mange which do not Jtlufninate the 
whole Horizon. 
Bevolving apparatus, where the whole horizon does not 
need to be illuminated, may, like the fixed apparatus, he 
similarly condensed. The power may be increased in the re- 
quired directions in difiPerent ways, according to the size of 
the apparatus and the local requirements of the coast line. 
As, for example, at the Skervuile Eock, in the Sound of Jura, 
(where I first thought of applying the condensing principle to 
revolving lights), the method that seemed most suitable was to 
have the vertically straight prisms or mirrors for diverting the 
light into the required arc (vide vol. i. p. 273) fixed outside 
of the revolving apparatus. By this arrangement, whenever 
the revolving lenses passed out of the illuminated arc into 
the dark arc, the beams of rays emanating from them would 
he reflected by the series of prisms or mirrors, bo as to pass 
over the arc that needed strengthening, which would thus be 
illuminated at the same instant by a direct and a reflected 
beam. The erection of a light on Skervuile was, however, 
delayed, and still remains in abeyance, and nothing was done 
regarding this plan of condensing. At MacArthur's Head, 
which was at one time (1859) intended to revolve, the appa- 
ratus was so large that the lantora would not admit of refiec- 
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tors being fixed nntside of the apparatus, as proposed for Sker- 
Tuile, and the mirrors were therefore to have rev^lred along 
with the lenses, &c* Attached to each mirror was a rod or 
standard, projecting downwards, with a roller on its lower 
end, which in its transit over the dark arc passed up an in- 
clined plane fixed to the trimming-path. In passing over the 
inclined plane the rollers would of course rise upwards, and 
raise the mirrors to the level of the lenses, so as to inter- 
cept the beam of light, and reflect it parallel to a beam from 
one of the other faces of (he revolving apparatus, and thus 
direct it to the azimuth where additional strength was wanted. 
At the other extremity of the dark arc, the rollers were to be 
lowered b; descending another inclined plane, and the nurrors 
descending with the rollers below the level of the lens, be- 
came again inoperative. After the drawings had been nearly 
completed, the character of the light was altered from a re- 
volving to a fixed light, so that the plan has never yet been 
carried into practice. Other mechanical arrangements may, 
however, be found preferable in some cases. 

Fixed -Lii/htK 0/ Unequal Range, uihich Illuminate the uikole 
Horiton. 

At fixed light stations, which require to show all round 
the horizon, but which arc placed, for example, on an island 
very near the shore — it becomes desirable to allocate the 
power in proportion to the lengths of range in the different azi- 
muths. The light should for those azimuths (which require 
to be more or less powerful than the rest) be collected into 
beams of parallel rays by sectors of holophotes proportionate 
in horizontal angle to the power required. There should then 
be placed in front concave divergers, straight vertically, and 
of such horizontal curvature as to spread the incident parallel 
rays over the required arcs. The light will thas be made to 
show all round the horizon, of power equal to a fixed light of 
the ordinary kind, in those azimuths where the ordinary fixed 
light apparatus is placed, and of different powers in the azi- 

* My rritnd, Mr Jamci Btlfonr, C,E., hu lately luggeited to me, tlut whira 
tba appnntaa la of imdl slie, tine conlinuoiu mirror might be employed iu lead 
of B eeriei of ipparate mirron. Thii mirror aboald of coune b« k logarith- 
mic ipiral. 
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uiDths in whieh the holophotes and dirergera are placed. For 
by this UTftngement, the light will be redaced in the &ii- 
siathal plane belvut the staadard of the light from the ordinary 
Szed apparatos, or increased above that standard in proportion 
to Uie allocation and separation of the rays effected by the com- 
pound actioD of the holophotes and the divergers. One of these 
kgentfl could generally be saved in the refracting part of the 
apparatus, b; making it disperse or oondease horizontally, 
while still continaing to parallelize vertically, thongh it might 
perhaps be impracticable to make such a change in the totally 
reflecting prisms, the execntion of which is already difficult 
eooagh. This, however, is of no ooaseqnenee, as it would in 
lUl ewes be sufficient to restrict the condensation and ezpan- 
aion, to those rays which pass through the refracting part of 
the apparatofl only ; for even the shortest range would probably 
need alt the light which comes from the prisms. 

Bwotving Ligkta of Vttequat Range, wMeh lUuminaU tha mAoJ« 
JHoriton, 
When a revolving light is placed, for example, on an island 
situated in a long and narrow sooud, and ia required to thorn 
alt round the horizon, it is obvious that, as in the case of &e 
fixed light in similar circumstances, it should not be equally 
powerful in every direction. The simple method of distri- 
bating the rays properly, in many cases, is to place between 
the lamp and the revolving apparatus zones of spherical mir- 
rors (whose centre of curvature is in the flame), or by placing 
outside of the apparatus portions of straight prisms, or mirxpni 
of such horizontal curvatures as may he necessary for the 
different localities, or by a combination of these agents. 
The vertical breadths of ttiese internal or external agenta will 
depend on the lengths of range in the various azimuths, so 
as to divert that portion only of the light which can properly 
be spared from one azimuth to assist another, while they allow 
the remainder of the rajs to continue in their original direc- 
tion. The varying breadths of these agents which intercept 
a part of the light in its ordinary course, but which still per< 
mit a limited portion to pass above and below them, will 
therefore represent inversely the varying distanoes of the 
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neighbonring shores from the lighthouse. This ratio, whicb 
is prohahly inverael; u the aquarea of the distances from the 
shore, Tonld reqoire to be ascertained by a series of experiment?. 

The allocation might also in some cases be effected by a 
modification of the method already described for fixed lights, 
which show all round the horizon. To attain this there Would 
be placed between the lamp and the revolving lenses agents 
which expand or condense the rays as required over the dif- 
ferent ares. But as the rays so altered in direction would 
not fall properly upon the lenses, an additional agent* would 
Deed to be placed close to the lenses, in order to give the ex- 
panded and condeaaed rays the same amount of divergence as 
if they had proceeded straight from the centre of the flame, 
which is the foons for which the lenses are calculated. For 
this purpose, supposing that we are dealing with an arc that 
has to be weakened, from its being opposite to a part of the 
coast-line which is near the lighthouse, the agent placed next 
the flame would cause the incident rays to proceed as from a 
virtual focufl short of the lamp, or, in other words, would in- 
crease their divergence. The action of this instrument would 
therefore be to expand the rays incident upon it, and which 
came from but a small horizontal portion of the flame, and to 
spread them over the whole of the larger arc, where a small 
amount of power is sufficient. The second agent, or that next 
the revolving lenses, would intercept these expanded rays 
before they fell upon the revolving lenses, and would reduce 
their divergence, so as to make them proceed as from a virtual 
focus situated in the centre of the flame, so that they would 
then be incident on the revolving apparatus in the proper 
directions. In other words, the second agent would undo the 
action of the first, but not until the rays had been spread 
equally over the expanded arc, and had extended so far out- 
wards as nearly to reach the louses- In the case of an arc of 
condensation, the arrangement would be nearly the converse 
of the farmer. In both cases the agents would only require 
to act in the horizontal plane, the centre of their vertical cur- 
vatures being in the centre of the flame. 

In some instances spiral mirrors might be arranged close 
* In mat Uw eua » aingle agent might be tnffidcnt. 
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(> (he flame bo as to send the light in the required direction, 
wi&oat ao materially altering the direction in which it falls 
»n the lens as to render a second agent necessary. 



Notice of Shilla foandat Kerteh, in the Crimea. Bj Daniel 
Wilson, LLJ)., Professor of History and English Litera- 
ture, Universtty College, Toronto. 

The stirring events connected with the Russian war, though 
already superseded in the popular mind by the memorable in- 
cidents of more recent warfare, have left behind tbem at least 
one beneficial result, in the knowledge we new possess of the 
geography and history of the Crimea; along with many valuable 
traces of the diverse occupants of that remaii:able peuinsala 
from the earliest glimpses of Greek colonisation along the shores 
of the Euxine Sea. From the date of the landingof the Anglo- 
French army in the Crimea in 1854, its geography, its ethno- 
logy, and its antiquities, all acquired a new interest ; and the 
hair-obliterated remains of its unheeded and long-extinct past 
were suddenly invested with a significance which stimulated 
further investigation, and led to literary and archseological dis- 
elosores of permanent value. Among its ancient historical 
sites, which, owing to peculiar circumstances, received a large 
share of attention, that of Eertch is, on various accounts, the 
most remarkable. Built on the site where, some 600 years before 
Christ, the Greek city of Panticap^am was founded, it was the 
centre of an area rich with memorials of the strangely che- 
quered past, which has seen the same spot successively occu- 
pied by Milesian Greeks, Romans, Goths, Huns, Tartars, 
Genoese, Turks, and Russians. The Russian occupation of 
the Crimea dates only from a late period in the eighteenth 
century ; but since then, a mnseam had been formed in the 
town of Kerteh, in which were preserved many historical an- 
tiquities of the Crimean Bosphorus ; and especially sepulchral 
relics recovered from the tumnU which abound on the site of 
the ancient Milesian colony. 

Leaning from an old fellow-student that he was about to 
proceed te the Crimea, to join the Army Medical Staff, I wrote 
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to hiai, drawing Iub attention to varioiu objects worthy of 
obserration ; and in directing his notice to the treasures ac- 
cninalated in the Masenm at Kertoh, specially requested him 
to note for me — should opportunity offer — the characteristics 
of an ancient Macrocepbalic skull preserved there. It is re- 
ferred to in Captain Jesse's " Notes of Travel in Circasua aod 
the Crimea," where it is said to have been found in the neigh- 
bourhood of the Don, though the probabilities su^ested bj 
other notices of discovery of Macrocepbalic crania rather 
favour the idea that the Kertch skull was procured in much 
nearer proximity to the site of its later depository. 

It chanced, as is now well known, that in the fOTtiui«e of 
war the town of Kertch fell into tiie hands of the Anglo- 
fVench invaders ; and some few of its ancient treasures wne 
preserved and transmitted to the British Museum, By far 
the greater portion of the Museum collections, however, were 
barbarously spoiled by the rude soldiery ; and among the rest 
doubtless perished the little-heeded relio of the Macrocephali 
of the Crimea, first described by Hippocrates five centuries 
before our era. Blameubacb has figured, in his firat Deoade, 
an imperfect compressed skull, received by him from Roaaia, 
which he designates as that-of an Asiatic Macrocephalus ; and 
in 1843, Bathke communicated to Miiller's "Archiv fiir Ana- 
tomie" the figure of another artificially compressed skull, 
also very imperfect, but specially marked by the same depres- 
sion of the frontal bone. This example is described by the 
author as having been procured from an ancient burial-place 
near Kerteb, in the Crimea. And in 1849, M Kathke pub- 
lished a memoir in which he went into the subject more 
fully ; and showed that the vicinity of Kertoh had yielded 
other illnstratione of the same remarkable artificially modified 
crania of the ancient world, corresponding to those of Pern 
and the tribes of North America bordering on the Pacific In 
illustration of the origin of the Crimean Macrocephalic crania, 
M. Rathke draws attention to the notices of the ancient tribes 
who derived their name from the singular practice of modify- 
ing the shape of the head during infancy. Hippocrates, in hia 
De Aere, Aguis, et Lads, speaks of them as a people among 
whom " those are thought the most noble who have the long- 
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est heads." In this reepee^ the modern American 6ftt-liead 
tribes, u well as the older Peraviaas, famisli a remarkable 
correspondence in the ideas hj which all have bees actuated. 
Among the fiat-head tribes, the eompressed and distorted 
Bkall is the s^bol of aristoorac;, while the slavea of the tribe 
are rigidly precloded from giving the prised deformity to the 
heads of their offspring. Other distorted crania fonnd in the 
neighboorhood of Vlenba have been ascribed to the Avars or 
the Hnns of Attila. But these have been made the subject of 
a corions commentar;, singularly iUustoative of the essential 
correspondence between the artificially modified crania of 
(he Old and New World. Dt Von Tscfaudi, the Swiss tra- 
veller, whose works on the Antiquities and Ethnology of Pern 
have justly attracted attention, published a memoir on one 
of the Austrian abnormal crania, in the interval between 
the first and second publications of M. Rathke, in which he 
maintained the identity of the abnormal Austrian and Peru- 
vian skulls, and traced the origin of the former to the con- 
nection between Germany and Pern in the sixteenth century, 
when both were under the common rule of the Emperor 
Charles V. At that period, as be assumed, certain artifi* 
cially-compreBsed Peruvian crania had been brought over, 
along with other curious relics of the New World j and, hav- 
ing been thrown aside, they thus turned up, some three cen- 
turies afterwards, to baffle the speculatiouc of modem scieDoe. 
Further discoveries, however, have sufficed to dispel this gra- 
tuitous assumption; and it is no longer doubted that the 
remarkable abnormal skulls, both of Kerteh and other locali- 
ties along the shores of the £uxine and in the valley of 
the Danube, confirm and illustrate the references by Hippo- 
crates, Strabo, Pliny, and other early writers, to an Asiatic 
people among whom the very same practices prevailed as still 
form the special characteristics of many of the north-west 
tribes of America, on the Columbia and Fraser lUvers, and on 
Vancouver's Island. 

Now that special attention is drawn to this subject, it may 
be presumed that further discoveries of the same kind will be 
reported from time to time from the ancient cemeteries of the 
Crimea, and that probably in the cabinets of St Petersburg, 
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as well fts in tbe loc&I moaenms of Kertch and elsewhere, 
obher illnstrations of the pecaliar physical characteristicfl of 
the ancient m&crocephali of the Eozine will be acoomalated 
in confirmation of the early notices of the father of medicine. 
Meanwhile, howerer, all hopes of ascertaining any more pre- 
cise details than the slight notice furnished h; Captain Jesse 
of the Macrocephalio craDinm seen by him in the Kertch 
Mttsenm had been dissipated by the dispersion and wanton 
destruction of its treasores ; and I had ceased to think spe- 
cially of (Mmean crania, when I was gratified by receiring 
the gift of a sknll, including the lower jaw, brought from 
Eertch by a yoang Canadian physician, who had served on 
the medical staff of tbe British army during the Rnssian cam- 
paign. The skull, which, along with much delicacy, is charac- 
terised by some very noticeable peculiarities in its conforma- 
tion, was described by the donor as that of a Circassian lady. 
In form it presented no correspondence with the Macrocephalic 
type to which my inquiries had been preyiously lUrected. Hie 
forehead is markedly vertical, and, in its general proportions, 
it is strikingly characterised as a brachycephalic craniom of 
unusual width at the parietal protuberances, while marked by 
great delicacy and beauty, especially in the facial bones- 

A special interest attaches to the evidences of physical 
form, aa well as of philological characteristics, pertaining to 
the tribes of the Caucasian area, owing to the factitious im> 
portance that has been assigned to certain of them in modem 
ethnology. It may not, therefore, be altogether valoelesB to 
put on record the facts connected with tbe recovery of the 
Crimean cranium in question, and to note the peculiarities of 
its form and measurements ; though, from the mixed character 
of the population of Kertch, it would not be safe to assign the 
crania of its modem cemetery to any absolute ethnolo^cal 
group, or to make them the basis whereon to found data for 
classification, or for any comprehensive generalisation. 

Dr Latham, in his " Varieties of Man," classes tbe nations 
and tribes of the area within the range of Mount Caucasus 
under the generic designation of Dioscurian Mongolidw, in- 
cluding in its chief divisions the Gieorgians, the Lesgians, the 
Mizjegi, the Iron, and the Circassians. He derives the term 

D,.;,l,ZDdbyG00gle 



SkalU/ound at Eerteh, fn the Crimea, 283 

Dioscnrisn from the ancient aeaport of Dioscnrias, wliere the 
chief commerce betireen the Greeks and RomaoB and the 
Dstiree of the Caacasi&n range took place. According to 
Plinj, it was carried on by 130 interpreters — bo nnmerons 
were the languages ; and one striking characteristic of the 
locality, still noticeable, is the great mnltiplicity of mntnally 
onintelligible tongues. This, therefore, is the idea designed 
to be conveyed by the term DioBciurias. Cancasiaa would 
hare been a preferable, becanse more familiar and precise 
term, hat it has been already appropriated as an ethnological 
division, in a way sufficiently confusing and indefinite, with- 
out adding thereto by the creation of such a contradictory 
nnion of terms as would arise from such a designation as 
Caocasian Mongolide — almost equivalent, in popular accepta- 
tion, to European Asiatics- 

The use of both epithets, Caucasian and Mongolian, is 
traceable to Blumenbach ; and the history of his adoption of 
the former supplies a curious example of a term Bubsequently 
employed as one of the most comprehensive heads of classifi- 
cation having its origin from the fewest possible premises. 
Among the captivcB taken by the Russians in one of their 
jrequeut inroads on the country lying between Mount Caucasna 
and the Euxine, was a Georgian woman, who was carried 
prisoner to Moscow, and died suddenly there. The body was 
made the subject of anatomical examination by Professor 
Hiltenhrandt ; and the skull having been prepared, was sub- 
sequently presented to Dr Ash of St Petereburg. From him 
it passed into the hands of Blumenbach ; and its peculiar sym- 
mattj and beauty appear to have made a lively impression on 
his mind. That this was not without good reason, appears 
from the following description of the Georgian cranium by 
Dr Lawrence : — 

" The form of this head is of such diatingnished elegance, 
that it attracts the attention of all who visit the collection in 
which it is contuned. The vertical and frontal regions form 
a large and smooth convexity, which is a little Battened at the 
temples. The forehead is high and broad, and carried for- 
ward perpendicularly over the face. The cheek-bones are 
small, descending from the outer side of the orbit, and gently 
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tamed bftck. The enperciliary ridges ran together at the 
root of the nose, sjid are smoothlj continued into the bridge 
of that organ, which forms an eleguit and finelj-tnrned arch. 
The alveolar processes are softly ronnded, and Ae chin is 
fiill and promineot. In the whole structare there is nothing 
rough or harsh — nothing disagreeably projecting. Henoe it 
occnpiea a middle place between the two opposite extremes, 
of the Mongolian variet;, in which the face ia flattened and 
expanded laterally ; and the Ethiopian, in which the forehead 
is contracted, and the jaws also are narrow and elongated 
anteriorly." 

Little conld the poor Georgian captire dream of the post- 
hnmona hononrs and admiration that were to atone to her for 
her tiring wrongs. She has arenged herself on her Eoropean 
captors by introducing uncertainty and confusion into the 
science for illustrating which Blamenbach regarded her sym- 
metrical cranium as a peculiarly valuable fwiie. It was in 
the Third Decade of his anatomical descriptions of skulls, pnb- 
lished in 1795, that the skull of the fair Creorgian was intro- 
duced, accompanied by a glowing description of its elegance 
and unequalled grace ; and a reference to the bean^ of the 
Oeoi^ian women, which, as his example proved, lives even in 
their flesbless bones. A comparison of the skull, with a cast 
of one of the most beautifnl classic busts in the Townley Col- 
lection, seemed to the enthusiastic craniologist as thoogh fae 
had acquired the actual skull of the head from which tiie 
ancient marble was copied ; and when placed alongside of the 
only Greek skull in his collection, the Georgian was superior 
to it, the Greek being next in rank. 

Hence it was that Slamenbach adopted his Georgian sknll 
as a typical cranium for the fuost perfectly developed division 
of the human species. In the same decade in which the 
Georgian skull appears, the term Caueaaian ia introduced in 
connection with it ; and along with this term of classifioation 
appear also those of Mongolian and Ethiopian ; and these, 
with the epithets Malay and American, subsequently added, 
formed the names of a quinary division of the human spe<ues, 
which he conceived his physical researches to have established. 
By the term Gaacasian, Blamenbach meant no more than Ute 
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atloptioD of a convenient name for his highest division of the 
haman species, the typical characteristics of which were most 
completely epitomised in his eymmetrical cranium. But the 
associations and historical traditions connected vith Mount 
Cancasns snpplied a tempting basis for theory and speculation. 
The inonntain range was assnmed by some as the central point 
for the origin of mankind ; and the epithet derived from it is 
now associated with so many extravagant ideas, and so much 
loose and confused classification, that the vagne uncertainty 
it has acquired is abundantly sufficient to justify its abandon- 
ment. When, however, Dr Latham substitutes the term Dios- 
carian for Caucasian, in its limited sense, as applicable to the 
inhabitants of the actual area of Mount Caucasus, he does so 
not only from different data to those employed by Binmen- 
bacb, but even in defiance of such analogies as their ascer- 
tained physical conformation seems to suggest. He accord- 
ingly admits that he occupies exceedingly dehateable ground. 
" So long has the term Caucasian been considered to denote a 
type of physical conformation closely akin to that of the 
lapetidEe, i.e. pre-eminently European, that to place the 
Qeorgians and Circassians in the midst of the Mongolidte is 
a paradox, Again, the popular notions founded upon the 
physical beanty of the tribes under notice, are against such a 
juxtaposition ; the typical Mongolians, in this respect, have 
never been mentioned by either poet or painter in the lan- 
guage of praise." Perhaps, however, the facts which justify 
Dr Latham in saying of Blnmenbach's solitary Georgian skull, 
" Never has a single head done more mischief to science than 
was done in the way of posthumous mischief, by the head of 
this well-shaped female from Georgia," may have had their 
infloence in tempting to the Caucasian paradox of his Cios- 
cnrian Mongols. The classification, at any rate, entirely 
ignores physical conformation, and rests on vocabulary 
analogies, confirmed by an opinion expressed by Mr Norris, 
of the Asiatic Society, that on the surer evidence of gram- 
matical comparison, the closest philological affinity of the 
Dioscurian languages is with the Aptotic ones, of which the 
Chinese is generally accepted as the type. 

It is scarcely necessary to say, that languages may belong- 
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to ft different clase from the people vho apeak them. Europe 
sapplieB abundant and well authenticated iUustratioDS of this. 
An Englishman speaking Chinese does not thereby become a 
Mongol, nor vill the adoption of the English tongne by the 
Ohinese emigrants to Australia and elsewhere afiect their 
essentially Mongolian physical characteristics. Dr Latham 
accordingly refers to the want of sufficient eridrace for dis- 
cussing the physical elements of classification in his Diosennan 
Mongols. " Physiological objections," he observes, " based 
upon the symmetry of shape and delicacy of complexion on 
the part of the Georgians and Circassians, I am at present 
unable to meet. I can only indicate our want of ostcolo^cal 
data, and remind my readers of the peculiar climatological 
conditions of the Caucasian range, which is at once temperate, 
monntainous, wooded, and in the neighbourhood of the sea ; in 
other words, the reverse of all Mongol areas hitherto ennme- 
rated. Perhaps, too," he adds, " I may limit the extent of such 
objections as a matter of fact. It is only amongst the chiefs 
where the personal beauty of the male portion of the popula- 
tion is at all remarkable. The tillers of the soil are, com- 
paratively speaking, coarse and unshapely." 

The latter remark, whatever be its value, may be made of 
the tillers of the soil everywhere ; but if the Georgian and 
Circassian mothers are generally as graceful and beautiful in 
form as the concurrent opinion of travellers affirms them to 
be, the perpetuation of anything approximating to a Mongol 
physical type in their sons, would be one of the great«st 
marvels in physiological ethnology. In the absence, however, 
of osteological data, the smallest contribution towards the 
accumulation of the requisite facts may have its value. 

The history of the cranium to vhich I now direct attention 
is as follows : — Dr Michael Turner was present in the Crimea, 
and in active service on the medical staff during the Anglo- 
French invasion of 1855, and witnessed the capture of Kertch. 
At that period its population was estimated at between 7000 
and 8000, and was composed of Tartars, Cossacks, Greeks, 
Russians, and a sprinkling from the tribes bordering on the 
shores of the Black Sea. More than two-thirds of the whole 
population of the Crimea are a mixture of the pure Asiatic 
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Mongol Tartar with the modified European Turk ; and except 
among the nobles or marsea, and partially among the popula- 
tion of the northern valleys, they abundantly indicate their 
Tartar origin in their features. 

The antipathies which the mutual wrongs of Russian and 
Tork have created, have obliterated in the minds of the lat- 
ter any idea of kindred with the Tartar or semi- Turkish 
population of the Crimea ; and after the sack and pillage of 
the town of Eertcb, the Turkish troops carried their violence 
so far aa to open and spoil the graves in the Christian ceme- 
teries ; and on finding trinkets and relics in some of the first 
they opened, a general desecration ensued. The articles 
found consisted of rings, beads, and amulets, and also of cruci- 
fizes, and images of the e&ints ; and these were sought for, 
and appropriated by the Turkish soldiers, with the utmost 
indifference to the condition in which they left the ravished 
ocoapants of the desecrated graves. While strolling in the 
neighbourhood of the city where such shameful spoliation had 
been carried on, Dr Turner passed through a large cemetery, 
which he was led to believe had been confined exclusively to 
members of the Greek Church, from the number of large 
marble crosses beading the graves. Most of the latter were 
opened, and rifled of such of their contents as could tempt the 
cupidity of the spoilers ; and the skeletons and partially desic- 
cated remains of their former occupants lay strewed about the 
ground. On looking into one of the open graves which had 
been thus despoiled, be was tempted to examine the nature of 
the sepulture, as the body still remained in its ori^nal posi- 
tion ; and also to ascertain whether the marauders had left 
anything of value behind. He accordingly jumped into the 
grave, and taming over the loose soil with his hands, he was 
struck, on uncovering the head, by its long black hair and 
beautiful teeth. The body was not yet returned to the dust, so 
that the interment was one of no very remote date &om that 
of the disturbance of what cannot properly, under such cir- 
cumstanoee, be called its last resting-place. The mnscles, 
which still remained on the forehead, were dry and con- 
tracted ; and across the forehead, and round the bead, was a 
broad gold fillet, sufficiently indicating that the grave was 
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teDftnted by one who had occupied a high social rank. No 
other oraaments or relics were observed, the whole of theee 
having doubtless been removed by the original Hflers of the 
grave. Dr Turner did not consider it a very serious aggrava- 
tion of the desecration to which the dead had already been 
subjected, to possess himself of the skull, which struck him as 
one peculiarly marked with indications of former delicacy and 
beauty; and through the kind intervention of my friend Dr 
C. W. Covemton, it has since been transferred to me. 

From a comparison with other skulls procured by him, Dr 
Turner at first inctined to the opinion that be had acquired 
the cranium of a Greek lady. The breadth at the parietal 
protuberances, however, along with other marked features, 
differ essentially from the (xreek type of head ; and as Uiere 
were many Circassians among the wives of the moat influen- 
tial and affluent families in the city, the probabilities, he con- 
ceives, are, a priori, in favour of its being ascribed to a people 
celebrated for the beauty of its females, and for their frequent 
introduction both to Turkish and Gneco-Sussian households 
around the Euzine. An elaburately sculptured, but broken 
marble cross, at the head of the grave, added additional proof 
that the once loved and lost beauty of some Kertch household, 
whose remains were subjected to such indignities, had been 
ranked during her lifetime among the finest porcelain of 
human clay. Under the peculiar system which prevails in 
oriental households, however, and by which Christian as well as 
Ottoman alliances are influenced, a wide area is embraced 
within the possible origin of the beauties who adorn such 
Eastern homes; and a comparison of the most strikingly 
marked characteristics of this head with the varying types of 
cranium pertaining to what may be regarded, even in some 
respects philologically, as the European ethnic area, would 
rather suggest its classification among Armenian than Cir- 
cassian forms. The materials, however, for arriving at any 
very definite conclusion are limited, and perhaps inadequate 
for positive generalisations i and it may suffice to put on record 
such minute descriptions and measurements as may afford 
the means of future comparison. 

The skull, as already indicated, is that of a female, of fully 
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tiiiitj years of age. The bones of the face are characterised 
b; great delicacy. The zygomata are Blight, and enclose a 
space proportionally email by the zygomatic arch. The face 
IB altogether email for the head, giving the idea of a consi- 
derable breadth of forehead, though it will be seen that the 
parietal diameter ie in greater excess than usual when com- 
pared with the frontal diameter. The teeth, the beauty and 
completeness of which attracted the attention of Dr Turner ' 
when first exposed in the cemetery at Kertcb, have since 
mostly fallen out ; but with the exception of one decayed 
molar, such as remain fully accord with his description, and 
witli the delicacy of the superior and inferior maxillaries. The 
forehead is smooth, with no projection of the frontal sinuses, 
and no depression above the nasal sntnre, but with marked 
frontal protuberances at the upper angles of the forehead. 
The occipital protuberance is slight, and the profile of the 
calvaria exhibits a markedly vertical aspect, both in its frontal 
and occipital outlines. The frontal bone passes somewhat 
abruptly from the forehead to the top of the ekull, thereby 
giving a square form to the profile, instead of the more usual 
arched curvature; so that, with the nearly vertical occiput, 
the cranium has a singularly compact outline when viewed in 
profile. The parietal bones are large, with a gradually in- 
creasing protuberance to their greatest diameter, a little be- 
hind the line of the mastoid processes. Owing to this, the 
oatltne of the vertical aspect presents somewhat the form of a 
trancated wedge, narrowing gradually, and with a nearly uni- 
form diminution, nntil abruptly roimded off into the forehead 
at the frontal protuberances. 

The following are the most characteristic measurements of 
this skull : — 



Longitudinal diameter, 


6-7 


Parietal diameter, . - . 


6-7 


Frontal diameter, 


3-8 




4-4 


Vertical diameter. 


4-7 


Intermastoid arch, 


14-3 


Intermsstoid line. 


3-7 


Length of face, . 


62 


Horizontal circumference. 


19-7 
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Dr J. Attken Meigs h&s rem&rked, in his " Cranial Cbarac- 
teriBUos of the Races of Men," chiefly founded on data sap- 
plied by the Morton Collection in the Academy of Sciences at 
Philadelphia: "The eitreme south-eastern section of the 
European ethnic area, occupying mainly the table-land of Iran, 
is represented in the Morton Collection by six Armenian, tiro 
Persian, and one Affghan skull. A general family resem- 
blance pervades all these crania. They are all, with one ex- 
ception, remarkable for the smallness of the face, and short- 
nesB of head. In the Armenian skull, the forehead is narrow 
and veil formed, the convexity extending upwards and back- 
wards towards the parietal protuberances, and laterally towards 
tlie temporal bones. The greatest transverse diameter is be- 
tween the parietal bones. This feature, combined with the 
flatness of the occiput, gives to the coronal region an outline 
resembling a triangle with all three angles truncated, and the 
base of the triangle looking posteriorly. In fact, the vrhole 
form of the calvaria is such as to impress the mind of the 
observer with a sense of squareness and angularity. The di- 
menuons of the orbits are moderate ; the malar bones small, 
flat, and retreating ; sygomatic processes slender ; and the 
general expression of the face resembling that of the Circas- 
sians, from which latter it differs in being shorter." On nearly 
all those points, the Kertch skull closely corresponds to this 
description of Armenian cranial characteristics. The only 
noticeable exceptions are in the orbits, which may be de- 
scribed as somewhat large, but with their perpendicular dia- 
meter the greatest ; and in the length of the face, which has 
more of the assigned Circassian dimensions. The fonnatioa 
of the lower jaw indicates a delicately pointed and small chin. 
Viewed altogether, the peculiar features of this skull are well 
defined, and sufGoiently characteristic to enable an experienced 
eraniologist to assign it, with little hesitation, to the Iranian 
group, with its included Georgians, Lesgians, Circassians, and 
Armenians. Of those the last named — to which the Kertch 
cranium seems by its most prominent peculiarities to belong — 
possesses some characteristics of peculiar interest. In his 
" Varieties of Man," Dr Latham places the Armenians fore- 
most among his " unplaced stocks ;" but regarding them from 
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a phUological point of view, lie seems to conBider them as in 
some respects presenting indicattoDs of a link between the 
Indo-European and the Semitic groups. Bat he also adds : 
" It 18 through the Armenian that the transition from the 
Mongolidee to the Atlantidra is most likely to be recognised." 
Obtained as the skull now deacrihed has been, nnder peculiar 
and somewhat uniqne circumstances, and with a minuteness 
of eridence relative to the social condition and the vital char- 
acteristics originally pertaining to her whose sepulture was 
inyotred in the ravages of the Crimean war, which led to its 
acqaisition, the facts recorded in this paper may possess 
some slight value as a contribution to data now accumulating 
from tbe labours of many independent workers, and destined 
altimately to establish physical ethnology on a sure and well- 
determined basis- 
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A rehaia ; or. Studies of the Cosmogony and Natural Uistortf 
of the Hebrew Scriptures. By J. W. Dawsok, LL.D., 
F.G.S., Principal of M'Gill College, Montreal. 1860. 
8vo., pp. 400. 

At the present time, when there ia a tendency among men of 
science to ignore the tcBtimony of Scripture — when, in a volume of 
Essays and Reviews which has been recently published, there ia 
an attempt to annihilate the authority of the Bible as the inspired 
Word of Grod, to reject all miracles as incapable of proof and re- 
pugnant to reason, and even to undermine our faith in God sa the 
Creator — it is pleasing to find a man like Principal Dawaon, of 
high geological reputation, coming forth to vindicate the inspira- 
tion of the Bible, nnd to show the accordance between ita atate- 
ments and the facts of modem science. It is not for ua to enter 
upon the question of Bible theopneuatia; that has been ably proved 
by others. Our desire ia to show that there ia no diacrepancy 
between science and religion. The Word of God and the works 
of God are in perfect hormoBy. God is the author of both ; and, 
when we regard their common origin, we may rest assured that they 
wiH never be in opposition. We have no ieai of true science. It 
has alwaya done its duty well. It is science falsely so called 
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that attfimpts to oppose the truth of the Bible. Such oppositions 
ore the result, not of increase, but of defect of knowledge. Tkej 
are advanced by meu who profess themsGlves to be wise, but who 
are in reality fools. Dr Dawson, as a Chrtatian man, takes the 
Scripture as his guide, and he has brought his biblical knowledge 
to bear on the facta of geology. The present work is the reaalt 
of a series of excgetical studies of the first chapter of Genesis, in 
connection with the numerous incidental references to nntnre and 
creation in the other parts of the Holy Scriptures. He says that 
he cannot " hope for the approval of that shallow school which 
decries Bible philosophy as a thing of bygone times, and attempts 
to raise an insurmonn table barrier between the domains of faith 
and reason, by excluding from nature the idea of creative power, 
or from religion the noble cosmogony of the Bible. His utmost 
hopes will be realised, if be can secure the approbation of those 
higher minds in which the love of God is united with the study of 
His works." 

In his introductory remarks the author alludes to the early 
history of the Bible — of the Revelation made to Moses and the 
prophets, and to the writers in the time of our Saviour, He then 
goes on to say, — " Nor is the modern history of the Bible less 
wonderful ; exhumed from the rubbish of the middle ^es, it has 
entered on a new career of victory ; it has stimulated the mind 
of modern Europe to all its highest efforts, and it has been the 
charter of its civil and religious liberties. Its wondrous revela- 
tion of all that man most desires to know, in his past, in hia pre- 
sent, and in his future destinies, baa gone home to the hearts of 
men in all ranks of society, and in all countries. , . . Explain it 
as you may, the Bible is a great literary miracle, and no amount 
of inspiration or authority that can be claimed for it is more 
strange or incredible than the actual history of the book." 

The author considers first the object, character, and authority of 
the scriptural view of the cosmos, and he concludes — 1. That the 
Mosaic cosmogony must be considered, with the prophecies of the 
Bible, as claiming the rank of inspired teaching, and roust depend 
for its authority on the maintenance of tliat claim. 2, That the 
incidental references to nature in other parts of Scripture indicate 
at least, the influence of those earlier teachings, and of a pure 
monotheistic faith, in creating a high and just appreciation of 
nature among the Hebrew people. 

The general views of nature contained in the Holy Scriptures 
are next considered. It is shown that the Scriptnres assert in- 
variable natural law and constantly recorring cycles in natiire ; 
that they recognise progress and development, purpose, use and 
special adaptation in nature, as well as the law of type or pattern. 
After these preliminary matters, the author proceeils to consider 
the statements utriatim iu the first chapter of Genesis. He re- 
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Btftrka, " No studied introduction precedes the sacred narrative. 
No attempt is made to prove the existence of God, or to disprove 
the eternal existence of matter. The history opens at once nith 
the assertion of the great fundamental truth, which must ever 
form the basis of true and sound philosophy — the production 
from non-existence of the material universe by t^e eternal self- 
existent God." He paraphrases the first and second verses thus : — 
" At a&r-distant time, Elohim, the tri one God, created the matwial 
of the heavens and the earth. After its creation, the earth was 
still nithont organised inhabitants. It was covered with a dense 
and heten^eneouB mantlo of vapours, and it was entirely destitute 
of solar light and heat, but processes preparatory to its being 
perfected and inhabited were in progresB." 

After alluding to a self-luminous atmosphere round the eartlt 
•s being the first source of light, he takes up the question as to 
days or hours of creation, and says, " In reviewing all the train of 
reasoning into which the term Day has led us, it appears that, 
from internal evidence alone, it can be rendered probable that the 
day of creation is neither the natural nor the civil day. It also 
appears that the objections urged against the doctrine of day- 
periods are of no weight when properly scrutinised, and that it 
harmonises with the progressive nature of the work, the evidence 
of geology, and the cosmological notions of ancient nations." 
The Atmosphere and the Dry Land next call for discussion, and 
the First Vegetation is brought under notice with the remark that 
" pltmts were created each kind by itself, and that creation was 
not a sort of slump work, to be perfected by the operation of a law 
of development, as fancied by some modem speculators. In the 
assertion of the distinctness of species and the production of each 
fay a distinct creative art. Revelation tallies perfectly with the 
conclusions of natural scieuce, which lead us to believe that each 
species is permanently reproductive, variable within narrow limits, 
incapable of permanent intermixture with other species, and a 
direct product of creative power. ... On the theory of long 
creative periods, the statement as to the third day must ref^r to 
the first introduction of vegetation in forms that have long since 
ceased to exist. Geology informs us that, in the period of which 
it is cognisant, the v^tation of the earth has been several times 
renewed, and that no plants of the older and middle geolt^cal 
periods now exist. We may therefore rest assured that the 
T^etable species, and probably also many of the generic and 
family forms of the v^;etation of the third day, have long since 
perished and been replaced by others suited to the changM con- 
dition of the earth." 

The correspondence between the geological and Mosaic records 
is well seen in the character of the animals found in the fossili- 
ferous rocks. The palnozoic, mezozoic, and tertiary epoehi ar« 
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c(Hiaider«d as being markedly refBrred to in the Scriptoie aoeoDBt 
of the BucoMiion of animalH. Man is the dknax of the ovation. 
" The Bible knows bat one apedea of man. It is not utd tbat 
man was created after their epedes, as we read of the groi^ of 
animals. Man was made male and female, and bnt oae primitiT« 
pair is introdnced to our notiee. . . . Nor does the BiUe 
allow at to assign a verj high antiqnity to the or^m of man. 
Its careful genealogical table* admit of but Terj narrow limits of 
diffierenoe of opinion ae to the ages of the haman world or non ; 
and espedallj of the deluge, from which man took bis second point 
of departure.'* The last provision in time, according to Forbes, was 
completed by the coming of men ; he standa nniqne in space and 
time. No proof exiits of the production of a new species Mnce 
the 'creation of man ; and geological evidence points to him and a 
few of the higher mammala as the newest of the creatores. Thus 
tax science leads us, bnt the after change in man and his f^len 
condition are only learned by Revelation. No doubt there is 
sufficient evidence to show the most sceptical naturalist the dis- 
jointed state of the present rel&tiona of man to nature, and the 
violations of symmetry occur everywhere. But while sdraoe 
leads us to suspect the folleo condition of man, it leaves iu hence- 
forth to the teaching of Bevelation. I^ Dawson seems to adopt 
the view of Hugh Miller as to the seventh day bang the modmt 
or homan era of geology, the Redemption rest of the Creator. 
The subject of the unity of man is taken up, and the views <rf' 
Agassiz are combatted. Scripture and science are shown to he 
in harmony both as to the unity and antiquity of man. In the 
concluding chapter a comparison is nuide betwewi the teach- 
ings of Geology and Scripture, under t^e following bends: — 
1. Scripture and scienoe both testify to the same (act, that there 
was a banning. 2. Both records exhibit liie progressive char- 
acter of creation. 3. Both i^ree in affirming that since the be- 
ginning there has been bat one great system of nature. 4. The 
periods into which geolt^ diTides the history <^ the earth are 
' different from those of Scripture, yet, when properly understood, 
there is a marked correspondence. 5. In both records the ocean 
gives birth to the first dry land, and it is the sea that is first in- 
habited, yet both lead at least to the snspidon that a state oi 
igneous fluidity preceded the primitive universal ocean. 6. 
Both concur ia maintaining what is usually termed the doctrine 
of existing causes in geology. ?. Bo^ agree in assuring as that 
death prevailed in the world ever since animals were introdnced. 
8. In the department of final causes, as they have been termed. 
Scripture and geulogy unite in afTording large and interesting 
views. 9. Both records represent man as the last of God's 
works, and the culminating point of the whole creation. 

For the ailments on which these points of aocordance are 
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foimded, we inuat refer to the work ittelf. Althougli iken may 
be some difiicalt; ia agreeing with our anthor in all his iaterpre- 
tations and viewB, still we consider his rolnme as one well worthj 
of earefol pemsal twd study, aai as admirably calculated to 
counteract the sceptical theories of the present day, and to lead to 
a patient study of science In the light of Rerelation. The work 
ia written by aa able geologist and a good Biblieal scholar — by 
one who lores science, and who loves the truth — by one who con- 
temptatea nature with the eye and heart of a Christian philosopher, 
and who is admirably qualified to superintend the scientlSc studies 
otihe youth in the college ov^ which he presides. 



The Botanist's Ouide to t^e Countiee of Aberdeen, Banf, and 
Kincardine. Bj G. DicsiE, A.M., M.D., ProfesBor of 
Botany in the Umrersity of Aberdeen. 1860. 12mo, pp. 
344. 

Local Floras ore of great importance as regards geographical 
botany, and they are also Taluahle aids to the student in the pro- 
secution of his practical researches. The present work is one of 
great interest, inasmuch aa it embraces one of the most alpine 
districts of Britain, containing many rare species, and constantly 
visited by naturalists. The plants of Aberdeenshire and the neigh- 
bouring counties have occupied the attention of observers for at 
least 100 years. Dr David Skene, a contemporary and correspond- 
ent of Linnteus, studied the zoology and botany of the district. Since 
his time, the botany of Aberdeenshire has occupied the attention 
of many zealous naturalists, among whom may be noticed Profes- 
sors Beattie and Knight, Dr Alexander Murray, Professors Graham 
and Balfour, Mr Hewett C. Watson, Mr Gt^iner, and Professor 
Mocgillivray. In 1856, Dr Dickie published a Flora of Aberdeen, 
embracing a range of about twelve miles south-west and north. 
The "Natural History of Deeside," by Macgillivray, was pub- 
lished after his death, and was privately circulated, through the 
lirwrality of His Boyol Highness the Prince Consort. 

The district included in the present work has been the scene of 
muiy herborizing azcursions, and the mountains of Ballater and 
Braemor have been trode in sunshine and in mist by numerous 
botanical collectors, who hare, by their labours, added to the Flora 
of Scotland, and enriched the British Herbaria with many rare 
specimens. These wild localities used to be freely traversed by 
all, but within the last twenty years the increase (^ deer-stalking 
has caused many restrictions to be imposed on travellers, and has 
interrupted in no small degree the researches of naturalists, who 
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have often been brought into nnpleasuit coIliBJon with gilliea antl 
gamekeepers, and even with parties whose education aod poaition 
ought to have led them to sympathise with the votaries of suoioe. 

Sr Dickie's work ia the result of many years of patient inresti- 
gntion, and it is executed with his usual clearness and accnra^. 
Itembiaces both the FhanerogamoQB and the Cryptogamoua plants 
of the district, and it contuns interesting details as to the physical 
characters of the counties, and a fidl account of the range of 
species. Valuable meteorological tables are given, and a plan of 
the diBtribiiti<H) of species in the Agrarian, Super-agrarian, Infer- 
arctic, Mid-arctic, and Snper-arctic Zones. 

The followiag table, comjuled from his own obswvatianB, affinds 
an idea of the total number of spedes, and the pnTulmg types 
at different altitudes. The letter indicates the roqpwtiTe ^pes : 



Beniuchie, 


)10B. 


1. XL1{ 






1700 fbrt, 




4B. 






MoDOMtyledona. 


Un«h, 




9B„ 


2S., 


2 H, total, 


13 DicotykdMia 


1836 feet, 


8B. 




■ » 


8 MoDOcotyledoas. 


Khoil, 




8B. 


2S, 


4H., „ 




aOOO feet. 


4B. 


lU. 


■ .. 




Blc; of Cabrach 




ff B. 


1 S.. 


2H., „ 




2S61 feet, 


SB 


IH 


■ >. 




Mount Battock, 




3B. 


2H 


18., „ 


6 DiootjledoM. 


3563 feet, 


IB. 


IH, 




2 Monoeotyledoni. 


Mount Keen, 




2B. 


2H. 




4 Dicotyledon*. 


31SS feet. 


IB. 


3H. 


■ .. 


4 Monoootyledoni. 


Lochnigar, 




IS. 


3H. 


• ,> 


4 DiootyledoM. 


3800 feet. 


IB. 


3H. 


■ » 




Bmi-a-Baird, 




2B. 


4H. 


. .. 


6 DiootyledoQi. 


3900 feet. 


1 B. 


*H. 


■ » 


6 Monoootyledoni. 


Ben Uuio Dhni, 




3H 




■ .1 


3 Dtcotyledoni. 


1300 feet. 


4U 




■ » 


4 MouoootyledoBi. 



" The instances selected are the very summits of the reapecdft 
mountains; places where a complete list of species can be readily 
got. It will be obvious at a glance, that there is a rajnd decreaae 
in the number of species belonging to the British type, the last to 
disappear being Calluna vulgarit ,• of the Scottish tjqpe, Empttntm 
nigrtan ascends highest, viz., to 4100 feet. On tlie other hand, 
the Highland type increases steadily in numbers till at last, 
species belonging to it constitute nJone the scanty flora. 'Hte 
mid-aictio zone is that in which there is the greatest derelopnent 
of Highland species. The proportion of Monocotyledons to Di«K 
tyledons at ditferent altitudes is also worthy of notice. In the 
entire Flora of the county of Aberdeen, the proportion is 1 to 2*4 ; 
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&t 3125, 3800, and 3900 feet, the^ ore equal; and at the highest 
point thej are 1-8 to 1. The Monocotfledonfi, therefore, increaae 
ID proportional numbers as we ascend." 

The flowering plants are arranged in 74 natural orders, accord- 
ing to the Bjstem of Becandolle. The English names are added, 
also the dme of flowering, the type to which they belong, and 
thoT range in Britiun, both latitndinally and altitndinally. A 
list of introduced species is appended. Catalognes of ferns, mosses, 
lichens, fungi, and algn are added, with the localities of the 
species. In the nomenclature of the mosses, Wilson's " Bryoli^^ 
^tannica" is followed; in the case of the lichens, Schearer's 
" Ennmenitio Lioheuum." 

To show the interesting information conveyed in this excellent 
little woi^ let ns take a single example, the common Scotch fir : — 

"Ptntw itfheMtrit, Linn. (Scotch Fir.) 
" Perennial — Flowers in May and June — Scottish type. Range 
in Britain, 56° to 69° ; 1600 to 2200 feet. 

** Truly wild examples of this tree are at present only found in 
the interior of the district ; the numerous remains found in peat- 
bogs in many parts where it does not now grow, indicate a more 
general distribntion of it in a former epoch. This remark applies 
not merely to the lower parts, but also to the higher and more 
inland localities. The stems of the plant are to be seen in 
peat-mosses at high altitudes, where such trees cannot grow at 
the present day. Mr Watson [Cybd« Britarmtea, toL ii. p. 410) 
alludes to a trunk with a girth of 8 feet, at 660 yards of eleva- 
tion in Aberdeenshire, the upper limit of _fir wooiit being at pre- 
sent about 1960 fset, where the trees attain far less size. In 
1842 there existed in Mar Forest an example of this tree, mea- 
suring in girth at the base 22 feet 4 inches ; the age unknown. 
In the same year 1 found that some stumps of this species in the 
forest of Balachbuie, having 120 annual zones, measured 8 feet 
in circumference at the base; taking such as a standard, the 
patriarch of the Mar Forest must have been more than 300 years 
old. The results of numerous observations lead to the conclusion 
that the rate of growth of this valuable tree continues steadily np 
to seventy years, diminishing from that period to ninety and up- 
wards. In very aged trees, the annual zones near the outside of 
the trunk are very thin, and not easily counted. A remarkable 
distortion of the trunks of the Scotch fir occurs in some localities ; 
the stems present the most fantastic shapes, and the letter S re- 
presents a form frequently assumed. Such effect is usually sup- 
posed to be produced by the drifting of snow upon the trees when 
yonng, and while their stems are still slender and flexible. In the 
upper parts of Glen Quoich, the numerous dead and bleached stems 
of the Scotch fir have a very remarkable spiral twist in the wood ; 
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it is probable this is owing merelj to the cootinned action of 
eddj winds upon the trees during their whole life. Such spiral 
arrangemeDt of the wood is not a natnral stmctare. It has been 
observed also in the forests of north-eastern £arope, and I bdiere 
the same explanation given," 

Dr Dickie's Flora b a model of what a local list ought to be. 
The statements are condensed, practical, and useful. Kothii^ is 
given but what bears directly oo the distribution ai the apedes in 
the district ; and the accurate obserralJonB aa to th^ ruige add 
vei7 much to the value of the work. We r«coniinead it parti- 
calarif to all those who visit the alpine districts of Scotland in 
search of their floral treasures. 



The Life of William. Scoretby, M-A., D.D., F.R.SS. L. §■ E., 
Correaponding Member of the Institute of France. Bj his 
Nephew, R. Scoresby-Jaceson, M.D., F.B.S.E. 8to, 
pp. 406. London, 1861 : T. Nelson and Sons. 

The object of this book, as stated in the-pteface, is to give a 
concise history of a man of a singularly active and observant 
mind, who was ever careful to record and^ preserve his observa- 
tions ; who in early life enlarged the sphere of his researches by 
repeated voyages ; was the 6rst to make an accurate survey of tl» 
east coast of Greenland, and who penetrated further north than 
nny of his contemporaries ; who devoted the latter half erf his life 
to the moral instruction and amelioration of his fellow-creatores ; 
a philosopher, whose acute intellect embraced- some of the most 
subtle subjects of physical science ; a sincere believer and candid 
advocate of religious truth ; and withal a zealous and inde&dgable 
practical philanthropist. The work is replete with interest and 
instmction, and is compiled in part from an autobiography left 
by Dr Scoresby. 

Dr Sooresby was bom on 5th October 1788, and was early 
initiated in the adventures of a seafaring life by his father, who 
commanded one of the Whitby ships engaged in the Greenland 
whale fishing. In his early life, as well aa in later years, he 
prosecuted his studies at the University of Edinburgh, where he 
l>ecame acquainted with Professor Jameson and oliier scientific 
friends. He then embraced the calling which his Eather had 
loDg followed, and he made repeated voyages to the Arctic regions. 
These voyages, although intended for commercial purposes, were 
also made subservient to science, and led to the publication of a 
valuable work on the Arctic Regions, which established his sden- 
tific reputation, and introduced him to men of the highest emi- 
nence, and various scientific societies both at home and abroad. 
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He waa an enterprising and bold navigator, and did much to ad- 
TSDce onr knowledge of Arctic phenomena. His magnetic investi- 
gstiona, and bis observations on the waves and currents of the 
Atlantic, were particnlarlj valuable, and placed him in a high 
positioti as a man of science. His final vojage to the northern 
r^ons took place in 1823. Subaeqaenllj to this he abandoned 
a sea life, became a candidate for onlers in the English Church, 
uid he continued to perform the duties of a clergyman in various 
parts of England, until his death at Torquay on 2 1st March 1867. 
During his ministerial life he made trips to America and Aus- 
tralia for the sake of his health, as well as for the purposes of 

The details of his adventurous and chequered life are given in 
an interesting manner by his nephew, and they amply reward a 
diligent perusal. The z^ and earnestness of Dr Scoresbj in his 
Arctic explorations, his scientific research, the discoveries he made 
and the striking incidents of his sea voyages, are well portrayed ; 
and bis Christian labours as an English clergyman are faithfully 
recorded. We consider the work as a v^nable addition to the 
department of biography. 



Elemenla of Agricultural Chemiatry. By Thomas Anderson, 
M.D., FrofesBor of Chemistry in the University of Glasgow, 
and Chemist to the Highland and Agricnltnral Society of 
Scotiaud. 13mo,pp. 299. Edin.: A. & C. Black, 1860. 

The object of the present work, as stated in the preface, is to 
(rffer to the fanner a concise outline of the general principles of 
^ricultural chemistry. Its aim is strictly elementary, and unne- 
cessary technicalities have been avoided, so as to bring it within 
the gntsp of the fiurmer. The author, from the position which he 
occupies, has acquired a thorough knowledge of the wants of the 
fanner; and be has accordingly dwelt specially on those depart- 
ments of the snbject which bear more immediately on the every- 
day practice of agriculture— such as the composition and properties 
of soils, tlie nature of manures, and the principles by which their 
application ought to be governed. 

After giving a short review of the progress of agricultural 
chemistry, the author writes : " NotwiUistanding all that has 
recently been done, it must not be forgotten that we have scarcely 
advan«d beyond the threshold, and that it is only by numerous 
and frequently-repeated experiments that it is possible to arrive 
at satis&ctory results. Agricultural inquiries are liable to pecu- 
liar Eallacies due to the perturbing influence of cUmate, season, 
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and monj other cbomb, the individual effect of which can only he 
eliminated with dilficul^ ; and much error has been introduced by 
hastily geneisliaing ftvm single experiments, in place of awiuting 
the resnlts of repeated trials. Hence it is that the progress (^ 
scientific agriculture must aecetwarily be slow and gradual, and ts 
not likely to he marked by any great or startling discoveries. 
Now that the relations of science lo practice are better ander- 
stood, the eztcavagant expectations at one time entertained have 
been abandoned, and, as a necessary consequence, the interest in 
agricultural chemistry has ^^n iucreased; and the conviction 
dfdly gains ground, that no one who wishes to farm with success 
can aflbrd to be without some knowledge of the scientific priDcai^ee 
of his art" 

The subjects treated of in the volume are the organic, proxi- 
mate, and inorganic constitneats of plants ; the (bod of plants ; 
the chemical and physical character of the soil, with its improve- 
ment ; the principles of manuring, and the various kinds of 
manures ; the rotation of crops ; and the feeding of iarm stock. 
The fanners in Scotland are proverbially men of high intelligence, 
and of great practical acumen. They know well the advantages of 
scientific education, and it is hoped that they will support the 
efforts which are now btiing made hy the Highland and Agricul- 
tural Society to carry out a proper curriculum of study, and an 
efficient examination for agricultural students. It is important to 
be able to place in the hands of such students a condensed treatise 
like the present, drawn up by an able chemist, who is eminently 
qualified to give correct instruction in reference alike to sdentific 
and practical agriculture. We highly recommend the work. It 
ought to be in the hands of every stndent ~of agriculture, as a 
sa^ guide to him in his researehes- 



Flora Adeaenma ; a Systematic Account, vsiih DeaertpHona 
of the Flowering Plants hitherto found at Aden. By 
Thomas Ahheblsos, M.D., F.L.S., H.M. Bengal Medical 
Service. PubliBhed in the " Journal of the Proceedings of 
the Linnean Society." Longman and Co. London, 1860. 

The author of this Flora was distinguished as a zealoog student 
of botany at the University of Edinbui^b, and he continued to 
prosecute the science when he entered the medical service in India. 
He has contributed valuable papers to the Indian journals; among 
the rest a Flora of Lucknow. Since his return to Britain, he has 
been engaged in describing the Indian Acanthace» et Kew, and 
in publishing the Flora of Aden. He has now returned to India 
to occupy the position of superintendent of the Botanic Garden at 
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GalcDtto. " Mach attention has of late yeara been directed to 
the military station of Aden, owing to its rapidly increasing im- 
portance, both in a political and eoromerciai point of view; and 
now that it is visited meily hy the large steamers in their 
course to India, China, and Australia, ita name has become as 
&niihar as that of any of onr Eastern settlements. From its com- 
manding position at the entrance of the Red Soa, and from its 
forming an indispensable link in the chain of Gomin unication 
with onr Eaatem Empire, the importance of the settlement will 
increaae with the development of our Indiwi poasessione. 

" Aden is a small rocky peninsula, in many features resembling' 
onr other stronghold, Gibraltar ; and is situated on the southeni 
coast of Arabia, in 12° 47' N. Lat., and 46° !(/ E. Long. The 
maiitinie region called Tehama, of which it is a promontory, is 
a sandy barren tract &om 20 to 100 miles in breadth, extending 
along the shore of the Red Sea, from a point a little east of Aden 
the Gulf of Akaba. A mountainous region, of 4000 to 7000 feet in 
elevation, rises immediately beyond ; this, from its iieight, attracts 
a considerable portion of the moisture borne from the Indiwi 
Ocean by the north-west monsoon ; and thus, enjoying a climate 
&vourable to the growth of Inxnriant cereals and fruits, it has 
for ages been called the Happy Arabia. It forma a striking con- 
trast to the sterile Tehama, in the sonihem portion <^ whii£ run 
bnt rarely &Hs, while towards its northern extremity it is quite 
unknown. The few streams that enter from the moontcuns of 
Arabia Felix are speedily lost in its arid sands ; cultivation is 
therefore confined to the vicinity of the &w towns and Tillages, 
and is dependent on a precarious supply of water from wells. 
The area of the Aden peninsula is about lifleen miles, its greatest 
breadth being five miles, and its least three. It is connected with 
the Arabian coast by a narrow sandy isthmus, covered at liigh 
spring-tides ; but formerly it was probably an island, since the 
whole district is of recent ori^n, being evidently a raised sea- 
beach; as is shown by the remains, twenty-three miles inland, of 
the ancient seaport of Hooza, formerly fi^qaented by the Phtsni- 
cians. The peninsula is entirely composed of volcanic rock^ of 
apparently great age, forming numerous precipitous peaks and 
narrow ridges, which on the southern and eastern sides rise frtnn 
the sea in inaccessible cliffs, attaining their greatest elevation, 1776 
feet, in the peak ' Jibeel Shumshum.' On the eastern side, and 
towards the isthmus, is a considerable depression, the crater of 
the volcano, anrrounded on nearly all sides by high walls of rock 
and dnder. From the serrated ridge Jibeel Shumshum, nnme* 
rons narrow valleys, shut in by precipices, radiate on all sides 
towards the sea, in which some end abruptly, while on the northern 
side others widen ont into the limited sea-beach. 

" The only patches of vegetation occar at the base ot theae 
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gorges, just above the sea-line ; and the loose and tolerahir fertile 
soil accumulated there consists of scoriie mixed with sand, and the 
detritus washed from the rocks above hy the torrents which rash 
down every ravine after the rare but heavj falls of rain. Along 
the cliff's utter sterility reigna, except where a ledge of rock or a 
mass of cinder has allowed the accumulation of sufficient earth to 
afford sustenance to a few straggling bushes of Capparu gaUata or 
Adenium obaum. 

" In so low a latitude, the son shines with intense force nearly 
throughout the year ; and at Aden the solar power is increased by 
(very peculiarity of physical conformation and climate. The 
undisturbed atmosphere stagnates in the walled-in valleys, where 
a deathlike stillness always reigns. The black and naked rocks 
absorb by day the scorching rays transmitted tlirough an ever 
cloudless sky, only to radiate tbe pent-up heat by night, thus 
confining to the shore the cool but fieeble breezes that occasionally 
spring up from the Indian Ocean. Accordingly, eveo in Decem- 
ber, when the son's power is at its lowest, Dr Hooker found the 
temperature of the soil at 107°Fahr. a few feet below the surface. 
Id tiie hotter seasons of the year, the sun, even in the early morn- 
ing, is overpowering, and above the rocks the air flickers fVom the 
intense heat, while all distant objects are distorted by an imperfect 
mirt^. Almost perpetual drought is of necessity the concomi- 
tant of such a climate as I have described ; and accordingly the 
annual rainfall at Aden never exceeds six or seven inches, this 
scanty amount being spread over the period between October and 
the end of April, while occasionally none falls for a year and a 
half. Still, Aden is not considered unhealthy, even to Europeans, 
who seem to become soon accustomed to the heat; and so great 
is our power of adaptation to circumstances, that af^ a residence 
of a year or two, the climate is spoken of as cool and pleasant 
from October to the end of March, and as bearable during the 
remainder of the year, 

" The vegetation of Aden closely resembles that of^rabiaFetrsea, 
of which it is evidently the southern extension. It is eminently 
of a desert character, the species being few in number (only ninety- 
four), and being quite disproportioned to the number of genera and 
natural orders, even when the flora is compared with those of 
localities ftaving similar areas and similar relations to the main- 
land. Most of the species are limited in the number of individuals, 
a few only of the more arid forms predominating. IXpterygium 
gbmeum, six or seven species of Capparidaco!, Rcteda otn^Iyo- 
earpa, Ccuiia pvbeteetu and obovata, Aeada ebumea, and a few 
Euphorbiaeea, are the only common plants ; and some of these 
are so plentiful that in many places they abound to the exclusion 
^f all other plants. The other species are either very local, or 
sparingly scattered over the peninsula. 

" All the species are more or less peculiar in tlieir habits ; and 
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some are. BO strange in their appearance as to constitute tbe ano- 
mslies of the natural orders to which the; belong. As examples 
ma/ be enumerated — Sp/uerocotna Hookeri among Caryophyllaeete ; 
Ademvm obenun, with its almost globular fiesh; trunk, naked 
branchlets bearing a tuft of leaves and an umbel of beautiful 
flowers; Moringa aptera, in which the leaves are reduced to long 
subrigid raches ; the prickly Jatropha tpinosa, and, strangest of 
all, the ^luroptu arabievt, a grass with short spiny leaves, so 
sharp that it was with the greatest difficulty I could procure 
spedmens of it. The bright green colour, which forms so pleasing 
a featare of the vegetation of the temperate and moist tropical 
r^ons of the globe, is quite unknown at Aden, Here foliage is 
reduced to a minimum, and the superfluous moisture given off by 
leaves in less arid climates is stored up in fleshy stems against 
Beaaons of long-continued drought. With the exception of some 
Capparidacea and Reseda ambtyoearpa, all the plants have either 
glaucous whitened stems and leaves, or are completely covered 
with a hoary pubescence. 

" Aridity, while reducing the amount of cellular tissue, has also 
fovoared the production of spines ; and though in many cases the 
development has not attained actual spinosity, still the rigid or 
distorted branches, and asperities of stem and leaf, bear witness to 
the modifying influence of the climate. Of the ninety-four species 
that constitute the flora, sixteen bear sharp thorns on some part 
of their structure. In some the leaves terminate in sharp, 
recurved hooks ; in others the stipules are spinous ; in a few the 
bracts are prickly ; and in Lyeium Europteum and Euphorbia 
etmoata, the short, stiff branches are terminated by short thorns. 
Several species yield gums or resinous matter, and their stems 
frequently become encrusted by these exudations, probably caused 
by the bark cracking from exposure to the great heat of the sun. 
I have observed resinous substances accumulated in various quan- 
tities on Balsamodendron opobaltamum, Acacia Ed ffeworthUjAdtn- 
tum obetum, and the shrubby Euphorbia, All the Capparidacea 
(with the exception of Maetna Tkomsom), Dipterygium glaucma, 
Bestda amblyocarpa, the Composite, and a few others, are charac- 
terised by more or less pungency or aromatic odour, qnalities 
always possessed by plants of desert regions. 

" Of the ninety-four species composing the florula, fourteen, or 
a little less than a sixth, are endemic, and one constitutes a new 
genus confined to Aden. They are as follows :-~ 
CUomt paradoxa, R, Br. Aeaeia Edgaaorihii, T. Anders. 

prutnota, T. Anden. Ftyefwli* Arabiea, T. Anders. 

Marua T/icmtoui, T. Anders. Convolvulus ttrieophyllut, T.AiiAeT*. 
Bphceroeoma Hookai, T. Anders. Anarrhinvm p«UccI/atum,T. Anders. 
Hibiscus Welshii, T. Anders. Campylanthas junetus, Edgew. ^ 
Sterculia arainca, T. Anders, Lavandula tetifera, T. Anders. 
Tavemieria fflauea, Edgew. Eupkoil/ia syt^la, Edgew. . . 



304 Reviews and Notieet of Books. 

The remaining eight/ species hare an extensive geognipbied Xs- 
tribation, fourteen occurring over oil the barren part of the globe." 

The work is execnted with great abilitj. The character of the 
genent and species are well given, and the wjoaajmea are worked 
oot most careiFtillj. It reflects Ae highest 4^edit on Dr Andencm, 
and stamps him aa one of the rising botanists of the age. 



Flora of Cambridgeahire ; or a Catalogue of Plants found 
in the County of Cambridge, with references to former 
Catalogues, and the Loealitiet of the rarer Species. By 
Charlbb Cakdale Babinqtojt, M.A., F.R.S., F.L.S. 
John Van Voorst, London 1860. 12mo, pp. 327. 

No one has done more than Mr Babiogton to advance th« 
study of British plants. His " Manual of British Botany" hu 
long been a standard work, and is the moat compendions field- 
book for dte botanical student. The present volume contains a 
list of the plants of Cambridgeshire, with a descriptd<Hi <^ the 
topographical peculiarities of the county, and a tabular view, ct 
the geographical distribution of species. The list contuns aboat 
960 flovering plants and ferns. A map is added, showing the 
different botanical districts into whicli the county may be eon* 
venieatly divided. Bay published a list of Cambridgeshire plants 
about 200 years ago, and his work was succeeded by " Relhan's 
Flora Cantabrigiensis," the last edition of which appeared about 
40 years ago. There was great need, therefore, of a new list 
brought up to the state of science at the present day. This has 
been most ably accomplished by Mr Babington. His valuable 
local Flora ought to be in the hands of every one who desires to 
know the plants of Cambridgeshire. 

■< The county of Cambridge is about 60 miles in length from 
north to south, and its greatest breadth is 26 miles. It is said to 
contain nearly 660,000 acres. It lies wholly between the &2daud 
and 63d parallels of latitude, and the town of Cambridge is situ- 
ate five miles to the east of the meridian of Greenwich. We learn 
from the observationB of the K«v, L. Jenyns, that the mean teni' 
peratureof the seasons is — Spring, 47°18 Fahr. ; Summer, 60°- 87 ; 
Antnmn, 49°'86 ; and Winter, 38° 09. The mean annual range 
of the barometer is 1890 inches. The mean fall of rain is about 
22'6 inches. Deep drifting snow is not common, so that the roads 
are seldom obstructed by it. The prevalent winds ore from tlie 
south-west and north-west; but cold north-easterly winds ore 
very common in April and May. The highest part of the county 
is 378 feet above the level of the sea." There are three marked 
divisions of the county — the Chalk, the Clay, and the Fens, which 
nrc each characterised by their Horn. An appendix to the work 
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containa remnrhs on eertsin oWure species, a list of plants found 
on the Fenfl, a list of lost plants, and notes on the geographioai 
rai^ of the plants. 



Flora of Suffolk ; a Catalogue of the Plants (indigenous or 
naiuraliatd) found in a Wild State in the County of Suffolk. 
By the iter. J. 8. Henblow, M.A-, Professor of Botany, 
Rector of Hitcham ; and Edmdnd Skbppbr, Bury St 
Edmunds. Simptcin & Marshall, Xiondon, I860. 12mo, 
pp. 140. 

Tliis useful catalogue has been compiled from lists and notes 
rumished hj vaqous persons who have examined the botany of 
difFerent firta of Suffolk. We are informed that Mr Skepper 
has the entire ment of haring reduced these materials to order, 
and of having seeo them through the press, while Professor Hens- 
low's part in the work has been that of a oonanlting, but other- 
wise sleeping partner. The reverend Professor has for many 
years examined the botany of Suffolk, and be has been instm- 
mental in leading others to follow bis example. His efforts in 
this respect among the young of his parish have been long knowu. 
The botanical and horticultural lessons given at Hitcham have 
done much to improve the intellectud and moral character of the 
population, and to train their observing powers — leading them 
from nature up to nature's God. 

The Professor remarks, " Having had some jears' experience 
of the advantage of introducing botany as an educational weapon 
in a humble village school, I can strongly recommend it to al) 
w ho are interested in raising the intellectual status of our village 
children. Whoever may be desbous of seeing the plan we have 
adopted at Hitcham, will find the children at their botanical exer- 
cises every Monday at three o'clock. I have gradually accumu- 
lated snndry memoranda, which 1 hope to find leisure before 
long to throw into shape, that others may be saved the mistakes 
I have made, and prolit by the experience I have actjuired.'' The 
catalogue embraces both the flonreriugand the flowerless plants of 
the county ; the former being arranged according to Bentham's 
" Handbook of the British Flora." The number of flowering 
plants and tens noticed is al>out 980. 



Notices of recent Botanical Works. 

Among botanical works recently published, or in the course of 
publication, we may notice the various colonial Floras ; these have 
been undertaken by botanists of the highest eminence. They are 
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moat valuable contributions to science, more especially to bo- 
tanical geograpby. To the Colonies aucb works are of great im- 
portance, not merely by adding to the knowledge of their floral 
productjone, but also b; communicating information relatiTe to 
medicinal and economical plants. In the Flora CapentU, by 
Professor Harvey and Dr Bonder, we have the commencement of 
a Bystcmatic description of the plants of Cape Colony, Caffraiia, 
and Port Natal ; while, in Harvey's Thesawrai Ceqmau, there 
are figures and brief descriptions of South African plants, selected 
from the Dublin University Herbarium, Thwaites, the talented 
superintendent of the Botanic Garden at Peradeuia, is pnblishii^ 
an Bnumeratio Plantarum ZeyJania, or enumeration of Ceylon 
plants, with descriptions of the new and little known genera and 
species, and observations on their habitats, uses, and native names. 
In this work he ia assisted by Dr Hooker, We wish much that the 
cxcelleDt Flora Indiea undertaken by Hooker and Thomson could 
be completed. The materials are ready, and it only wants tite 
patronage of Government to secure its publication, which wonid 
be a great boon to India. Now that the Colonial Office and 
Colonial Legislatures are aiding in the Floras of our colonies, we 
may surely entertain a hope that the vegetable productions of our 
Indian possessions will not be neglected. The Flora of (As Bri- 
tUh Wttt India Itlandt has been undertaken by Dr A. H. B. 
Griseboch, Professor of Botany in the University of Gottingen ; 
and the Flora Hong-kongetmt, a description of the flowering 
plants and ferns of the island of Hong-Kong, has just been cchu- 
pleted by Mr Bentham. This little island, situated at liie mouth 
of the Canton river, possesses a singularly rich and varied flora. 
The island is a rugged mountain ridge, running from east to west, 
having peaks which attain the height of 1700 to 1800 feet. 

The Australian Flora is being illustrated by Dr Ferdinand 
Mueller, the able and indefatigable superintendent of the Mel- 
bourne Botanic Garden. One of bis works is entitled FragmeiOa 
Phytographim A uatralite ; another is An A ccownt of the Plants in- 
digenous to this Colony of Victoria, with illustrations. Tb< 
Floras of the Antarctic Islands, of Tasmania, and of New Zea- 
land, have already been given to the world in the spl^idid worits 
of Dr Hooker. 

While the Botany of the Northern United States has been pub- 
lished by Professor Asa Grey, that of the Southern United State* 
has .been recently drawn up by Dr A. W. Chapman, who has de- 
scribed the flowering plants and ferns of Tennessee, North and 
^onth Carolina, Georgia, Alabama, Mississippi, and Florida, 

The successful establishment of a Botanical Society in Kingston, 
Canada, will, it is hoped, lead to the publication of a Canadian 
Flora by Dr G. Lawson, Professor of Natural History in the 
University of Kingston. 
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Monday, Xlth December I860.— PaoFBasoii KELLAND, 
Vice-Preaident, in the Chair. 

The following CommoQieations were read : — 

1. Contributions to the Natural History of Volcanic Phe- 
nomena and Frodncta in Iceland- By W. Lander Lind- 
say, M.D., F.L.S. Communicated by Professor Balfour. 

(See Philosophical Journal for January 1861, p. 6.) 

2. On the Pedicnli infesting the Different Races of Man. 

By Andrew Murray. 

The object of this paper was to determine whether the pedicali 
infesting the difierent races of man ware of the same or of distinct 
species, and thereby to ascertain whether anjr inference could bo 
drawn therefrom, bearing upon the disputed question of the anitj of 
Uio human species. 

The author had obtained specimens of pediculi taken from sixteen 
or eighteen different races of mankind, and had discovered certain 
minute differences which appeared to be constant in the different 
races. These differences, howeyer, did not appear so different in 
particulars, or marked in degree, as to justify tiieir being considered 
different species. 



Monday, 7th January 1861.— Prof ESSOE CHRISTISON, 
V.P., in the Chair. 

The following Communications were read ; — 

1. Note on Hydrated Sulphuric Acid. By Dr Lyon 
Playfair, CB. 

It is well known that hydrated sulphuric aoid loses sulphuric 
anhydrid on heating, and that its specific gravitj decreasee in con- 
sequence. It is of some practical importance to know the exact 
circumstances under which this takes place, and the following ex- 
periments roaj prore useful in this respect. Sometimes, in distilling 
and Buhsequentlj eraporating sulphuric acid, I obtained a hydrate 
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of sp. gr. 1-848, and at other timea D»t exceeding 1-842. To es- 
lilsiii tliese ditTerencos T look — 

1. Monohfdrated Bulphuria acid, having the ap. gr. 1-648, and 
contuDing by alcanietrical testing 8162 per cent, of anhjdiwis 
acid, and buried the retort containing it in hot sand, and distilli^. 
The distillate now contained oulj 80*12 anhydrous acid, and had a 
■p. gr. of 1-840 at 60° Fahr. It had lost in distillation about U 
per cent, of anhydrid. 

2. The weak acid thus got by distillation was exposed to a tem- 
perature near to, but not exceeding, 554° Fahr., for forty minutes. 
On cooling, its alcametrieal strength was 81*615 of anhydrid, and 
its apeciKo gravity 1 84798. 

3. A portion of the Gnt acid, haring the strength 81-62 of an- 
hydrid, and the sp«cifio gravity 1'848, was boiled violently for two 
hours. On testing, it was now found to contain only 80'01 of an- 
hydrid and to have a specific gravity of 1-838. 

4. The weak acid got in the last experiment was kept for one 
hour at a temperature of 550° Fshr. The concentrated acid thus 
got gave 81-62 anhydrid and a specific gravity of 1 847£>2. 

From these experiments, it follows, notwithstanding Sfarignac's 
researches, that tliera ii a real monobydrated sulphuric acid obtain- 
able by eraporation, and that its specific gravity is in reality w 
high as 1848, which is the number formerly given in books ; but 
that thil hydrate is decomposed between the temperature of 550° 
Fahr, and the boiling point of oil of vitriol. 

2. Note respecting Ampere's Experiment for showing the 
Repulsion of a Rectilinear Electrical Cnrrent on itself. Bj 
Ihnncipal Forbes, LL.D., &c. 

The experiment referred to was performed in 1823 by AmpSre 
in the presence of Mr A. Do la Rive. It is intended to show that 
if one portion of a rectilinear conductcr is made moveable, it will be 
repelled from the portions which form its continuation. The ar- 
rangement employed was a copper wire-float in a double trough of 
mercury, which cannot easily he explained widioot a figure. 

This experiment, though quoted by most writers on electricity, is 
understood to be one not easily repeated. Indeed, the author has 
not found an indication of its ever having been repeated with suc- 
cess. The author conceiving that perhaps this repulsion described 
by Ampere might assist in explaining the vibrations of rocking 
bodies through which an electrical current passes (as described in s 
communication by him to this Society in January 1869), devised 
another, and, as he conceives, a more delicate method of testing the 
supposed repulsion of a rectilinear current on itself. This be ac- 
oomplished by connecting the two poles of a batter; by means of 
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ft pisee (^ copper wire shaped like a bone-Bhoe, and \aiA opon one 
extremitj of a slender wooden lerer suspended bj a fine pUtmam 
wire, after the manner of a torsion balance. Yet, on the eatablish- 
ment of the circuit through the bent wire, so far was there from 
being anj repulsiTe force tending to separate the torsion rod from 
the battery poles, that the oonnecting horse-shoe was sensiblj and 
even powerfuUj attracted to the poles, both while the current 
lasted, and for some time after. 

This ezperimoDt seenis to throw a donbt upon Ampere's con- 
elnsion. The author believes that his mode of experimenting is not 
onlj mueh more delicate than that of Ampere, bat also that it 
avoids Boarces of ambigoitj present in the other. 

8. fVsgmentaiT Notes on the GFenerative OrganB of Bome Oar- 
tilaginona fishes. By John Dav;, M.I>., FJLS. Load, 
and Edin., 8tc. 

These notes, it is stated b; the author, were made at different 
timee and places, as opportunity favoured, and are offered as a con- 
tribution to a difBcnlt branch of Ichthjologj. 

The generative organs of nine difierenC speoies are described, with 
more or less ininntoness of detail. The species are Squabu tqtia- 
tina, S. galeut, 8. acanthiai, 8, earchariat, S, oentritia, 8. eont- 
evla, Scyilium tnelanottontvm, Saia aquila, and R. ota/rhynchut. 

From the observations made, these species would appear to differ in 
some essential points as regards the reproductive process ; some, as the 
8. MfuaHna, being viviparous, — their ova developed or hatched in the 
uterine eavity ; others, as S. aeanthias and iS'. carehariag, being ovi- 
porons, their ova included in a shell with a white, yet developed in 
the same cavity, the presence of a shell constituting the difference 
comparing them with the preceding ; others, as S. aquUa, and 8, 
eanicula, being oviparous, their ^gs experiencing no embryonic 
development in the oviducts, and hatched after exclusion in the sea. 

Bespecting the anal appendages, the characteristic of the male 
cartilaginous fish, the opinion the author is most inclined to adopt is, 
that they are not claspers, but rather organs of intromission; prefer- 
ling thia latter — the old view of their use, as noticed by Aristoti^ 
—to the former, which is the more recently entertained one. From 
considering their stmoture and certain facte which have oome to his 
knowledge. 

Concerning the branchial filaments, which have commonly been 
held to be mainly subservient to the supplying with air the blood 
of the embryo, he thinks they may have another use also, that of 
uding the growth of the parts to which they belong. Their early 
abeo^tion, and being sometimes found in other regions of the em- 
bryo than the branchia, are brought forward as circurostanoes &vour- 
ablo to this idea. 

»ZW BEBISB. — VOL. XIII. KO. 11. APRII, 1861. , z,?,JOoOqIc 



SIO ProcMdinfft of Soci^ia. 

Monday, 21a( January 1861.— The Very Sereraid DEAN 
RAMSAY, V.P., in the Chair. 

The following Commomcations vere read : — 

I. On a Method of taking Vapour Densities at Low Tempera- 
tares. By Dr I^on Hayfair, C.B., F.R.S., and J. A. 
Wanklyn, F.R.S.E. 

The authors rsfer to lU^aalt'a exparimenta, which hare shown 
that aqueous vapour in the atmosphere has the same vapour densit; 
at ordinary temperatares as aqueous vapour above 100° C; and 
they bring forward fresh experiuients upon alcohol and ether to show 
that when mixed with hydrogen these vapors preserve their nonnal 
density at 20° or 30° C. below the boiling points of the liquids, and 
infer generally that vapours, when partially saturating a pwmanent 
gas, retain their normal densities at low temperatures. 

Fmn their researches the authors deduce the oonaeqaenoe — re- 
markable, but quite in harmony with tboory, that permanent gases 
have the property of rendering vapour truly gaseous. Stated ia 
more precise terma, the proposition maintained by the authors is, 
I'Tliepreeenae of a permanentgasaffeotsa vs^nr,flo thatitsaxpto- 
riiu-oiMffieieiit at temperatures near its point of liquefaction tends ta 
a^roximate to its expansion-coefficii-nt at the highest tempeiatures." 
The authors anticipate that admixture with a permanent gas 
may sBrre as a kind of re-agent to distinguish between cases of 
unnsnally high expansicm-eoefficient in a v^Hnr, and oases whoe 
ofaeniical alteration takes place. It will also be possihle, by the 
employment of a permanent gas, to obtam vapou r-densitiea of oom- 
pounds which wQl not bear boDing wiUtout undei^ng decomposition. 
In experimenting upon subetoaees which may be heated above 
the boiling point, the authors employ Gay Lussac's process for 
taking the specific gravity ot vapoura A slight modification is; tuw- 
•ver, neoessary. Prertoos to the introduction of the bulb contain- 
ii^ the weighed sobstance, dry hydrc^an is introduced into the 
graduated tube and measured wiUi all t^ precantioos belonging to 
a gas analysis. It will be obvious that in the subsequent calenlaLtt 
the volume of hydrogen corrected at standard temperature and pres- 
sure must be subtracted from the volume of mixed gas and vapour, 
also corrected at standard temperature and pressure. 

When the subiitanBe will not bear heating to its boilii^ point, the 
authors employ a process resembling that of Dumas in principle, 
but differing very widely from it in deUil. Dumas' flask with 
drawn-out neck is refilaced by two bulbs, together of about 300 esib. 
cent, capacity, joined by a neck, and terminating on either side in a 
narrow tube. One of the narrow tubes has some very small dilata- 
tions blown upon it (6), th^ other is merely bent (D). (See the 
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dnkwing.) The apparatus, whow weight should not ezeeed 70 grm., 
ia weired in drj air, then placed in a bath, being secured bj a 
retorl-htdder grMping the neck joining the Urge bulbs G and C. 
Tfae end A, projet^ii^ over the one. aide of the bath, is made to 
commujucate with a hydrogen apparatus ; the end J) pasMi through 
a hole in the opposite side of the bath, wfaioh is placed up water- 
tight by means of pnttj. Drj hjdn^n is tr&nEmitted through 
the whole arrangement, and escapee at D thron^^ a long narrow 
tube jobed to it b; a oaoutcbouo connecter. 



The bath is next filled with warm water until the bends a and a 
are covered. The connection with the hf drc^n apparatus is then for 
a moment interrupted, to allow of the introductiw of a small qnantitf 
of the substance at A. The substaaee, which should not mors than 
half-fill the small bulb b, is partially vaporised in the stream of hjdro- 
gen, and in that state passes into the part CC All the while) the 
temperature of the bath is kept uniform throughout bj cooBtant 
ttirring, and made to rise very slowly. When within a few degrees 
of the temperature at which the determination is to be made, the 
current of hydrogen is almost stopped, so that the bulbs C and G 
may contain less vapour than will fiilly saturate the gas at the tem- 
perature of sealing. The water of the bath is then made to sub* 
side, by opening a large tap placed near the bottom. The bends a 
and a are thus exposed, tlie bulbs CC remainii^ cOTered. Imme- 
diately the current of hydrogen having been stopped, the flame is 
appliod at oa, BO as to 8eid the apparatus hermatiMlly. The tem- 
perature of the bath, as well as Uie height of the barometer, must 
now be observed. After being cleaned, the apparatus (whicb now 
coDsists of three portions, viz., the portion CC hermetically sealed 
and the two taAs b and D) must be weighed. 

The capacity of the apparatus is found by filling it eompletely 
with water and weighing ; but previously to this operation the volume 
of hydrogen enclosed at the time of sealing must be found. On 
breaking one extremity under water, the water will rise in the bulbs, .. 
and, after a whiles will have absorbed all of the vapour, but wiH-fi^ve 
the hydrogen. The bulbs must then be lifted out of the water, 
without altering their temperature, and, with the water that has 
entered, «eieli«t. The dUference between the latter weighing and 
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the ireiglit of the halba qnite full of w&ter gives the weight in 
gnmutea, which expreues in cubic oentimeters the Tolumeof hydro- 
gen enclosed ; the pressnre is the height of the barotoeter minus 
the column of wKter which had- entered the bulbs ; Uie temperatan 
is that of the water. 

An example of a detenninatioo of the vapoor deoNty of aleiAoI at 
30° C. below its boiling point is subjoined : — 

Height of the baiometei (at 0° C), . 763-09 m.n. 

Tempentiue of tbe balanoe cue, . . 7-5° C. 

Weight of apparatni in drf air, 69 959 gnn. 

TemperatoK at time of sealing, . 46° C 

Weight of apftxatfu + hjdiogen + t^nhit, 69'5275 gitn. 

Weight of appantus -f- water (at S.2° C.) 191-76 grm. 

Weight of appaiatos filled with water, . 6iS 36 grm. 

Height of water oolnnm, . . . 12S mjn. 
Fiom wbibh is deduced :— 
Vclnawi eometei 
•t tf 0. uid 760 n.m. prmnra. 

Cable caatlmeten. Orm. 

Hydrogen + raponr, 406-43 weiring 0.1695 

Hydn^iett. . 341-37 „ 0-0306 

65-16 01369 

Theiefote, 65*16 onb. o. of alcohol Taponr weigh '1389 gnn. 
bnt 65-1 6 cob. o. of air weigh -0843 grm. 

Vapour densil? of aloobol - 1^^- IMS 

The authors baya extended their ezperimeDte to acetic acid and 
other suhitances. At low temperatures the vapour-densi^ of 
acetic acid approximates to 4-00, no matter how mach bydrogen be 
employed. At higher temperatures, an approximation to 2'00 is 
obteined, bnt without heating aa high as Cafaonrs found necessary. 

The authors are continuing these reeaarchee. 

2. Memoir of Sir Tfaoni&s Makdougall Brishfuie. By Alex- 
aDder Bryson. 



Mondaj/ 4th Fehruarif 1861 .— Principal FORBES, V.P., 
in the Chair. . 

The folloving Communications were read : — 

1. NoteB on the Snow Crystals obserred during the late Frost, 
By ftofeasor Allman. 
On the 26th of December lut, about half-past 1 1 A.ji., a light 
snow shower fell in Edinburgh, and lasted about half an hour. 'Tbo 
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ftir waa at the time atiU, and the sky orercaat with a thin haze, 
while the thermometer stood at many degrees below the freezing 
point The appearance of the snow was verj remarkable. It fell 
in loose open flakes, and la; npon the snrrounding objects in little 
masaea tike tnfts of exqaisitelj white, soft and light down. 

Bemembering the descriptions of the crystals of snow in high 
arctic regions, and during intense frost even in our own latitudes, 
as given bj Scoresby, Glaisher and others, I was desirous of detar- 
mioing how far the struotnre of the snow now falling corresponded 
with the accounts of these observers. I accordingly, with the view 
of rendering their composition more apparent by contrast with a dark 
eorfaCB, collected a few of the falling flakes upon a sheet of blackened 
pasteboard, when, even to the unassisted eye, a structure of marvel- 
Ions beantj was at once revealed. The white down-like snow-flake 
was now seen to be an aggregate of symmetrical and transparent ice 
stars, many of them more than a quarter of an inch in diameter. 
When examined under the compound microscope with the aid of a 
two-inch object-glass, their beauty became still further enhanced, 
and it was then seen that every star was itself composed of a multi- 
tude of transparent crystals, in some cases tabular, in some adcnlar, 
and all grouped in obedience to a definite law, so as in their wonder- 
ful assemblages to give rise to shapes of exquisite symmetry, — shapes, 
too, of almost infinite variety 4 the kaleidoscope, in its magical trans- 
formations, is not more rich in forms, — yet all pervaded by an un- 
broken unity, for their type had been already fixed ; and even in 
their most sportive mood, they could be seen to be under the con- 
trol of a definite number and a definite quantity — the number 6 and 
the angle of60° determining their form and limiting their variations. 

Among the various figures which I observed on the occasion referred 
to, we may perhaps select, as the archetypal combination, a 6-rayed 
star (fig. 1), having for its centre or nucleus a tabular crystal in 
the form of a regular hexagon, each of whose angles supports one of 
the six rays of the star. Each of these rays would seem to be a very 
much elongated hexagonal prism, and every one of them gives off 
from «ach side, and in the common plane of the figure, secondary 
arms, which spring from it with a pinnate arrangement, and at an 
angle of 60°. These secondary arms in the figure under considera- 
tion are also elongated hexagonal prisms ; in ^e greater number of 
instances, however (figs. 2-6), the secondary arms are wedge-shaped, 
and probably the result of more complex oonditioua than tibose under 
which the type form is produced. The axis of symmetry of each of 
these wedge-shaped arms is inclined to the ray at an angle of 60°, 
hut I cannot say at what angle the aides of the arms are inclined 
to one another. The central hexagon in the figure, from which 
the sketch was taken, was marked with elegant concentric strice. 

It is here worth noting, that the figure I have assamed as the 
type ooneiats exclusively (if we except Uie termination of the aroiB) 
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of seombinatioD of the two limitiiig forniB of th« Rhombohedion m B ; 
Dftmely, thftt in wbich m becomes praotiwllj 0, wd thet in which 
it beramee infinite, producing in the former ewe the t^okr eiTStal 
OB, which MnatitutoB the eentra of the figure, uid in the Utter 
cue the prismatic crjitklB a B, whioh Mnstitote the n,ja mud their 
bnmchei. 

Assuming then the form now deeerihed u the type, there would 
seera to be but little diffioultj in deducing from it most of th* 
pecullkrities presented b; the other figaras which I have had an 



opportunity of obBerving. In fig. 2, the central hexagon has die- 
appeared, knd the rajs meet at a point in the centre of the star. 

Id fig. 3, a tabular hexagonal crystal is developed diagonally in 
the conrao of each ray at a uniform distance from the centre, and in 
the common plane of the star. 

Fig. 4 is easily derired from fig. 3 ; for in order to produce it, 
we heve only to suppose all the six hexagons to be simuItaneoDBly 
prolonged in the direction of the ray, until they meet in tlie centre 
of the figure, when, in consequence of mutual and symmetrical 
interference, they will terminate in an angle of 60°, or of half the 
proper angle of the hexagon, thus forming maedes whose plane of 
union is inclined to the principal axis of the ray at an angle 
of 30°. 

In fig. 6 we have a central hexagon, carrying symmetrically on 
each of its angles a wedge-shaped Gre-sided table, which thus takes 
the place of the acicnlor ray in fig. 1. Three of the sides of this 
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tmble Appear to be those of the regolar hexagon, while the rem abii^ 
two Btdee would, if continaed, meet at an angle whi(^ I have not 
been able to measure, iomewhere within the central hez^qn. From 
each of the free angles of the wedge-shaped raj, a little hexagoniU 
priBm b dereloped. 

The aimplj pinnate rajs of &g. 2 ocoasionallj beoome doublj 
pinnate. I hare found eren trebly pinnate varieties. 

I also noticed a form (Bg. 6) which is not ezactlj traceable to the 
tjTM, vid which I am inclined to view rather ae an atmormal oondition 
todnoed npon one of the other forms bj the eoalesoenoe, or imperfect 
derelopment, of the secondarj arma. It consisted of a six-rajed 
atar, in which the rajs, instead of being prismatio or wedge-shaped, 
were lanceolate, the curved boundariee thus bringing tiiia modifica- 
tioQ idmoBt entirely into the type of organie form. Ilie edges of 
the rajB were marked with pinnate serrations or atrin. 

In this last form we are stronglj reminded of the beautifbl atel' 
late figures, lUra six-petalled flowers, which have been reoentlj 
deeeribed bj Professor Tjndat as being developed within a block 
6f ice, when the raja of the sun are concentrated on a point in 
tbe interior of it by a burning lens. 

Besides the forme now described, the anow which fell on the 26th 
eontained many others, any one of which wonid well repay the trouble 
of drawing, though no figure can give an adequate idea of the ele- 
gance of the actual object, in whi(£ the most beautifully sjmmetrical 
flowers, and elaborately divided fern leaves, are repeated with that 
marvellous fidelity with which Inoi^niB nature occuionallj imitates 
the forins of organisation when the formative foroes are directed by 
an nndeviating symmetry. 

But the ordinary snow of our latitude is not thus conrthated. 
We n»j seek in vain in the snow as it uBuallj falls with us for the 
beautiful stellate crystalline groups now described. Why is this ? 
There are doubtless needed, for the perfect development of the ice 
crystals in the freezing cloud which is about to descend in the form 
of snow, aeventl conditions, as yet but partially understood. Of 
these, it is posssible that a temperature considerably below the 
freeaing point may be one, and a stillness in the higher regions of 
the atmosphere, where the anow is formed, another. It ia exceed- 
'"SV probable, as has been ingeniously snggeated by Fr. Vogel,* in 
ex|danation of the phenomena of hail, that if the atmosphere be 
perfectly still, the particles of visible vapour constituting the cloud 
may be cooled far below the freezing point without freezing ; «id if 
in this state a crystal of ice be precipitated into the cloud from some 
higher elevation, or the stratum of cold vapour be agitated by 
sudden exposure to some atmospheric current, the balance between 
the forcea of oohesion and adhesion will be destroyed, and the whole 

* Sm HttUwl EMB)lf«h« Phydk, p. i21. 
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elond will insteiitlj shoot into beautiful MeHjrjBtkU, and will &11 
towftrds the earth u Btellate Bnow ; for the pecuUv eoostitution of 
the risible Tapoor ii such, that unimpeded aettoD will be permitted to 
the forces of cryatkllisatton, and no mechanioal obstacle will be <^ered 
to the perfectly syminetrical derolopment of the crystalline groapa. 

If the temperature of the inferior strata of this atmosphere be 
sufficientlf low, the Bnow-orystals will reach the earth nnaltered ; 
but if, in their descent, they happen to pass through strata wboee 
temperature is abore the freezing point, they will — if they be not 
actually oourerted into rain — lose the sharpness and beauty of their 
outline, while partial thawing, followed, at the surfaoee (^ cnntact, 
by the aingutar phenomenon of regelation, which, as has been shown 
by Fanday, may take place in an atmosphere considerably above 
the freeiing point, will probably contribute to their irregular oon- 
glomeration into an ordinary snow-Rake, contrasting as this does 
so strongly with the lig^t, open, down-like Sake produced under 
clrcamatances favourable to the perfect development and persistence 
of the crystals. 

On the 27th, the snow which had fallen during the preceding 
day was still lying on the ground, and, with the view of continuing 
my observations, I again placed some of it under the microecope. 
I now, however, found that the crystals had lost all their beauty, 
and no longer presented the sharpness of outline and symmetry of 
form which had so forcibly struck me the day heian. And yet, 
during the interval, the thermometer had never risen to the freezii^ 
point, nor had the snow been exposed to the direct action of the sun. 
The change of form thus undergone by the crystab appoars to me to 
admit of but one explanation, and is evidently due to the partial 
dissipation of the crystal by evaporation, thus affording an interest- 
ing example of the evaporability of ice at temperatures considerably 
below the freezing point. 

While on this subject, I may as well mention another fact illus- 
trative of the same phenomenon. 

It will be remembered that on more than one occasion daring the 
severe frost a dense fog settled over the city, and was afterwards 
condensed and frozen on the surrounding objects, covering everything 
on which it lay, but especially the naked branches of the trees, with 
the most exquisite frostwork. This beautiful phenomenon, however, 
was but of short duration ; for in lees than twenty-four hoars, though 
the temperature continued all the while below the freezing point, and 
the air free from wind, which mighthave shaken the frozen particles 
from the trees, yet not a trace of the frostwork remained. 

To form, then, a true conception of the constitution of a snow- 
flake produced under the conditions which prevailed during the late 
intense frost, we have only to imsigine thousands of stellate groups^ 
such as those just described, entangled together by their complex 
arms into little loose flocculent masses. The peculiar light down-like 
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cbancter of the snow which fell on the 26th of December is thna 
easilj onderatood. 

On the 7th of Janoarj, between 4 »nd 6 p.ic., the skj over- 
cast, and the thermometer standing conBider&blj beiow the freezing 
point, Edinburgh was visited by another snow shower. On this oc- 
casion the shower was of a yeij peculiar kind, for the stellate groups 
of orjatals, instead of being aggregated into flakes, as in the shower 
of the 26th December, were for the most part isolated and distinct, 
BO that the whole atmosphere was filled with separate ice-stars in in- 
coDceivable multitudes, whirling through the air, and drifting past 
one another in mazy paths which no eye could follow, so endless 
were their intersections, and inextricable their labyrinths ; the won- 
derful ice-drift heaping itself up like white sand on the surrounding 
<Ajeots, but when projected ^inst dark surfaces, roTealing itself in 
all the unrivalled symmetry and beauty of its starry atoms. The 
chief diflerence between the present snow shower and that which f«ll 
on the 26th December, consisted in the segregation of ita crystalline 
particles. There was a brisk breeze stirring at the time, in the lower 
regions of the atmosphere, and this was doubtless the invisible an&ljist 
that broke up the snow-flakes into their component elements, and 
Sung them is stars and flowers to the earth. 



The following Note from Mr Stephens to Dr Balfour was also 

KeOBBAK CoTTAOB, 14iA Jamnrg IBGl. 

Mr DBAB Sia, — In December 1859, I was visiting Sir fiohert 
Peel at Drayton Manor, in Staffordshire ; and while there, a veiy 
heavy hoar-frost occurred for nearly two days, — every tree and shrub 
and the grass was fringed with moat beautiful silver filagree. When 
walking along the shrubbery in the forenoon, I was led, from the 
remarkable exuberance of the hoar-frost, to examine it more minutely 
tlian by a casual glance ; and to my surpiise and delight, I perceived 
tliat the crystals presented quite a different arrangen)ent on different 
bushes of evergreens. This there was no doubt of, as I could easily 
discern the diflerence in the an-angement of the crystals by the help 
of a large magnifying glass which I always carry with me when I go 
from home. I regret I did not take a sketch of t^e different arrange- 
ment of the crystals ; but not being prepared for such a proceeding, 
and being no hand at sketching, I contented myself with looking 
from one bush to another. And while thus engaged fur some time, 
I thought I nisde an interesting discovery — namely, that while dif- 
ferent bushes presented a different form of cry stall ligation, the same 
sort of bu!ih presented the same form of crystals. This discovery 
interested rae very much — for discovory I deemed it, not h.iving ub- 
SLTved any mention of such a thing in any book on mcteni'ology I 
have seen. Thus, Portugal laurelsj laurel bays, laurustinas, different 
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Borta of Arbor-ritte, tlie jew, Bome of the new pines, presented dif- 
ferent forms of orystab, but the same kind of pUnt had the same 
form of crystal. This I made sure of by repeated obserration in 
different parts of the shrabberj ; and more than that, the size of 
the crystals was about in proportion to the size of the leaves of the 
evergreens. Thus, the crjstals in the Portugal laurel, laarel bays, 
and larger leaved kinds of evergreens, were larger than on the leaves 
of the kumstina, and these Utter larger than in those of the jew 
and Arbor-vitse. The crystals, moreover, were not spread over tlie 
BUrface of the leaves, bat only along their margins ; sjid the leaves 
above, that were exposed fully to the air, had the crystalB — those 
within the bush, or under shelter of the leaves above them, were free 
of all hoar-frost. I may mention that the bhu was obscured the 
Rrst day by a frost-f<^; the second day was clear, hot the crystals 
retained their form where the eun did not strike; and on the follow- 
ing morning, the whole fairy scene had disappeared. Tall grasses 
and sedges by the side of a lake presented different crystals, but the 
same kind of plant similar forms. The naked branches of trees 
presented similar results'. 

HsNRT Stepbsns. 

2. The Bifilar Magnetometer: its Errors and Corrections. 
By John Allan Bronn, F.B.S., Director of the TrevaDdrum 
Observatory. Communicated by Professor Tait. 

3. On the Horizontal Force of the Earth's Magnetism. By 
John Allan Bronn, F.R.S., Director of the Obserratoir of 
the Rajah of Travancore. Communicated by I^rofessor TaiL 
The coDcluaions of this paper are derived from observations made 

Bt Makerstoun in Scotland ; Toronto, Canada ; Trevandrum, Travan- 
core, and Singapore, East Indies ; St Helena, the Cape of Good 
Hope, Hobarton, Van Dieman's Island, 6cc. The author has cor- 
rected and discussed all the observations published made in the 
oolonial observatories. 

The obBervations have been found a^cted by different errors, and 
frequently the series have been broken. An attempt has been 
made to correct these series ; and, in general, to render the series as 
near the truth as possible. 

4. Notice of an Instrument intended for the Measurement 
of Small Variations of Gravity. By John Allan Broun. 
Communicated by Professor Tait. 

5. On the Law of Crrowth in Woody Circles of Exogenous 
Trees, as indicated by the Examination of a Single Speci- 
men. By Principal Forbes. 
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Monday. 18tA February 1861.— The HoM. LORD NEAVES, 
V.P., in the Chair. 

The following Communications vere read : — 

I. On the Embrjologv of Astoracanthion violaceus (Linn. 
Sp.) BjWjFilleThomBon, LL.D., F.R.S.E., M.R.I.A.. 
F!G.S., &c.. Professor of Natural History in Qaeen's Col- 
lege, Belfast. 

From the author's obserr&tions, it «ppeara that the first 
step ill the development of this form of ecbinoderm embrjo is the 
differentiation of a portion of the jolk into an inTesting l&yor of 
structureless " Barcode;" that the layer gradually increases in 
thickness ; and that Qnallj, from one part of its surface, a branched 
pednneular process is produced, as an extension of the same trans- 
parent BtructureleM material. The branches of this organ are ter- 
minated bj suckers, and serve, among other functions, as organs of 
locomotion. When fully formed, they are undistinguishable in 
stnicture and function from the ambulacral feet of the star-fish ; a 
fluid undistinguishablo from the chylaqueous fluid of the ambulacral 
system moves in them with the same cbaracteristio motion. The 
peduncle is closed exLemally, no communication, except by transu- 
dation, exieting between its cavity and the surrounding medium. 
At first it communicates with the general cavity of the embryo, but 
afterwards it becomes connected with, and part of, the ambulacral 
circulating system. When the ambulacral vessels and suckers of 
the young star-fish become fully developed, this provisional vascular 
tuft disappears, leaving no apparent scar. In the species described, 
the peduncle is not connected in any way with the madraporio 
tubercle, which is not developed till long after its disappearance, and 
then on the opposite surface of the body. 

The peduncular appendage seems to be essentially a provisional 
development of the ambulacral vascular system, and to be functionally 
analogona to the omphalo -mesenteric and unibilicai vessels of the verte- 
brate groups, endowed, however, with a gi-eater amount of vernatility 
of function, corresponding to that of the pecoUar vascular system of 
which it forms a part, and to a ffteht degree dependent upon the 
peculiar vital properties of the sulwtance entering into its structure. 

2 Some Observations on the Albino. By John Davy, M.D., 
F.R.S. Lond. and Ed., &o. 

The subjects of these observations were five individuals — four 
fapiaies, one male — all natives of Ceylon, of its south-east salubrious 
coast, and the children of coloured parents. 

They are described by the author as well made, as having good 
health, and, though all coming under the denomination of Albinos, 
on account of their unusual fairness, yet as varying in degree, the 
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ligliteflt havii^ red «jm uid almost white h&ir ; the less light, bine 
ejea and light-brown hair, with a complexior that in this conntrj 
would be considered merely that of a pare blonde. 

It would appear that the Albino in Cejlon, contrarj to what haa 
been asserted, is not held in contempt, but r&ther in respect, in 
accordance with th« feeling of the people towuds persons of high 
caste, who are almost iorariably of a lighter hue than the more 
laborious and exposed low caste, 

A speculation of the Singalese is mentioned relatite to the white 
races, riz., that they are the descendants of Albinos, and, ab criffine, 
merelj au accidental varietj. 

The anthor seems to think that analog; is not nnfa*on rable to this 
hypothesis, keeping in mind how great is the variety of colour, and 
its gradations fi'om hght to dark, amongst Europeans, and, in the 
instance of car domesticated animals, bow colour is hereditary ; and 
also on the ground that tbe sun's rays have a greater darkening 
elect on persons of brown skin than on those of fur ; and that the 
former, especially the darkest — the blacks — are better able to resist 
malaria and the effects of tropical climates than the whites, and 
have thereby a better chance of escaping disease, and a premature 
death and extinction of race. 

3. Note on the Bisulphide of Iodine. Bj Frederick Guthrie. 

4. Notice of an Expeditious Method (believed to be new) for 
Computing the Time of Descent in a Circular Arc. By 
Edward Sang, Esq. 

5. Note on a Modification of the Apparatae employed for one 
of Amp^'s Fundamental Experiments in Electrodynamics' 
By Professor Tait. 

My attention was recalled by Principal Forbes's note (read to tho 
Boy^ Society on January 7tb), to his request that I should at 
leisure try to repeat Ampere's experiment for the mutual repulsion 
of two parts of the same straight conductor, by means of an apparatus 
which he had procured for the Natural Philosophy Collection in the 
Unirereity. Some days later I tried the experiment, but found that, 
on account of the narrowness of the troughs of mercury, it was im- 
possible to prevent the capillary forces from driving the doating wire 
to the sides of the vessel. I therefore constructed an apparatus in 
which the troughs were two inches wide, the arms of the float being 
also at that distance apart, Making the experiment according to 
Ampere's method with this arrangement, I found one small Grore's 
cell sufficient to produce a steady motion of the float from the poles 
of the pile; in fact, the only difficulty in repeating the experiment 
lies in obtaining a perfectly clean mercurial surface. 

Two objections have been raised against Ampere's interpretation 
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of this eipcriment, one of which ta intimately connected with the 
subject of Principal Forbee'a note. This U the difficult/ of uoer- 
t&ining exactly' what tales place where a voltaic current passes from 
one conducting body to another of different material. It ia known 
that thermal and thenDo-electrio eSects geiierallj accompany such 
H passage. To get rid of this source of uncertainty, I hare repeated 
Ampere's experiment in a form which exeludea it entirely. In this 
farm of the experiment the polar conductors and the float form one 
continuous metallio mass with the mercury in the troughs ; the float 
being formed of glasa tube filled with mercury, with its extremities 
slightly cm^ed downwards so as nearly to dip under the aurface of the 
fluid ; and the wires from the battery being plunged into the upturned 
outward extremities of two glasa tubes, which are puahed through 
the ends of the troughs so as to project an inch or two inwarda under 
the surface of the mercury. A Uttle practice ia requisite to success 
in fiUing the float and immersing it in the troughs without admitting 
a bubble of air. This float, being heavier than the ordinary copper 
wire, plunges deeper in the fluid, and encounters more resistance to 
its motion, but, with two small Grove's cells only, Ampere's result 
was easily reproduced, eren when the extremities of the float rested 
in contact with those of the polar tubes before the circuit was oom- 
pleted. It is obrious that here no thermo-electric effects con he 
produced in the mercury, and I have satisfied myself that the motion 
commences before the passage of the current can have sensibly heated 
the fluid in the tubes. 

The other class of objections to Ampere's conclusion from this 
experiment, depending on the spreading of the current in the, mer- 
cury of the trouglis, is of course not met by this modification.' I 
hare made several experiments with a view to obviate this also, 
but my time has been so much occupied that I hate not been able 
as yet to put them in a form suitable for commnnioation to this 
Society. 



Royal P}^aieal Society. 



The President delivered an Opening Address. 

The following communications were read :— 

1. Obtervaliont on Britith Zoophytt$ and Frototoa. (1.) Notitt of 
Uphi^odendrou abietba (Corethria sertularin). (2.) On the tUpn- 
dvctwe System o/Chrysaora. By T. Stkbthill Wbiobt, M.D, 

(1.) On Ophryodendron abietina. — The author stated that, amongst 
the lower olaases of animsla, and especially in the Protoxoa, the lowest 
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cbua, ntuneroni and rerj striking examples of bomomorphum occurred. 
" Homomorphiam" was an exact eimilui^ in form between ■.nimala of 
different claMei, without any aoireBponding resemblance in their ana- 
tomisal atrncture. Some of these examples might be considered fan- 
ciful, aa the likeness between Laen/m<itta olor and the fonil reptile 
Pletiotaurtit, But in others the homomorphiam was so perfect, that 
p¥)i>n^U belonging to the lower class had been long coofoonded bj the 
most eminent aoologLsts with those of a higher cTaas. Thus, Ttvious 
tpocies of the Foramtnifera had been classed amongst the Cephalopoda. 
The sheila of manj of the Foranwnifera were, indeed, exact copies of 
those of Cephalopoda, both recent and foeail. The recent Naatilus and 
Argonaut, and the fossil Baeulite, Orthoceratite, Hamite, and Ammonite, 
found their representatives in the microsoopic Numnlina, Polystomella, 
Dentalia, Cristellaria, and Rotalina. The shells of the former were in- 
habited br the highlj organised cuttle-fishes ; those of the latter bj crea- 
tures which could scarcelj be said to possess anj organization. The 
chambers of their shells were filled with a gl&irj living mass, which 
streamed like a fluid in and ont throngh the innnmerable minute pores 
with which the shells were pierced. The streams united together to form 
widelj-spresd meshes and expansions, which euTeloped, absorbed, and 
digested smaller liTing beings coming in contact with them, and on 
whioh the animals moved, or tatiter flowed along. But ^though the 
foramen iferous animal was a mere fluid masa, destitute not only of orgatn 
and stomach, but even of the simplest cellular structure, it was jet 
capable of exercising the most important functions of life, motion, nutri- 
tion, and reproduction, and of erecting for itself edifices mathematicallj 
correct in design, which arrested the e/e by their exceeding beautj of 
form and ornamentation, and which, deserted by their tenants throngh 
snccessiTe ages, had formed no inconsiderable part of the solid framework 
of our globe. A curious instance of "homomorphism" occurred in the 
subject of the present notice, Ophjyodendron ahUtina, which was 
fashioned after the type of Sipunfvlits Bemhardi, a highly oi^anised 
Kciiinodemi. The animal conaisted of a shapeless oblong mass, immove- 
ably fixed to the corollum of Strtularia pamila. From one end of the 
mass arose a closely wrinkled proboaeis, surmounted b^ a tuft of short 
tentacles. The proboscis could be entirely withdrawn into the body, or 
extended to an astonishing length, until it appeared as a clear glassy 
wand, thirty times as long as the animal, and clothed at its upper part 
by at>ant forty scattered tentacles, which twined about in most violent 
motion. The animal seemed to be constantly searching the water around 
for prey, and occasionally to press the tentacles firmly against the body 
of the proboscis, as if to imbed some matter into the Bofl eubstance of the 
latter — the nsual mode of feeding amongst the Acinetiene, to which das* 
it belonged. It was impossible not to be struck by the extreme similarity 
in outward form between this animal and the Echinoderm Sipuncvlat 
Bernhardi. In both animals occurred the same shapeless body, the same 
entirely retractile proboscis crowned with tentacles, and the same pecu- 
liar motions in seeking for prey. But with the form the similarity 
ended, for the Echinoderm possessed a highly organised structure, while 
in the transparent Protozoon no structure at all hud been detected. 

(2.) On Vhrysaora hyoicella. — The author staled that, while othra 
Acalephs were bisexual, Chri/taora hyotceUa was hermaphrodite. The 
sperm sacs were found on peculiar transparent grape-like bodies, and on 
tentacles, both springing from the ovarian membrane. Sperm sacs were 
also discorered on tubercles, attached to various parts of the lining mem- 
brane of the stomach and oral tentacles or lips, down to the very tips of 
the latter organs. 



>;,l,ZDdbyG00gle 



Royal Fhyaical Society. 



I. A ayTf<ilcon [Faloo Isliuidicag, Lalh.), that in Uitl; and a Ortat 
Spatted Woodpecker (Pious major, Linn.), kilted in the fidghbourkood 
q/ Edinburgh, were exhibited by John Albxandkb Smith, M.D. 



Dr John Albxahdeb Smith exhibited a Ti ^ 

of a cap-ahoped sponge, Halieliondria ventilabrum, from Slietuu 
WM HDt by Mr Car&ae, trinces Street. 



The following Communication b were read : — 
I. On Inflammation in Fishtt. Bj Alexandeb M'K. Edwauis, Eaq. 

Mr Edwards read the results of Bome experiments he had made to as- 
certain the effects of injuries tin the tisaues of fish. He fuund that the 
irritation of eetons eansed sappnration and ulceration ; that raw surfaces 
healed by granulation, leaving firm depressed cicatrices, and that simple 
incised wonnd* healed hy primary adhesicin, and that the entrance of 
water between the cut aurfares was prevented bj the exudation of a 
material resembling lymph. It was also rera^ked, in the course of these 
experiments, that the fish seemed quite indifferent, both to the infliction 
of the wounds, and to meddling with the latter afterwards, until the pro- 
cesses of inSammation had set up, when they appeared to feel acutely in 
the injured parti. Preparations of cicatrices, fractured bones oi fish, 
4c, were exhibited, which had been given to Mr Edwards by DrJ. 
SIdey, and Mr Mofi'at, fislmiouger, tending to prove that injuries in fish 
were repaired by methods very similar to those of land animals. 

Dr M'Bain exhibited several specimens of Halickondria ventila- 
brum, H. infundibttliformix, and Tethea tVaiitum, from the Shetland 
I^landB. lie stated that the fine specimen of H. ventilabrum shown at 
the first meeting of this seMion, by Mr Carfrae of Princes Street, was 
euught up by a fisherman's net ofi' Somburgh Head, the southern point 
of Shetland. It measured 21^ inches across, and 10 inches in height. 

3. Feportof the Oommittee on Marine Zoology; mth a Notice of the 
Sprat-Fithing in the Pirth of Forth By Qeobqx Looan, Es^., Con- 

The Committee, among numerous other captures, obtained a fine tpeci- 
men of Coryitet catsivtlaunvt, the masked crab, dredged up in Abenady 
Bay. Living specimens of KeUia tuboTfiieuIarit, found plentifully in 
dead valves of TapMci'r^iiiia, near Inchteith, in September last, lived 
for rather more than six weeks. Although great numbers of the hermit 
crab, PaguT^m. were examined, dredged in about six fathoms water, in 
expectation of finding the parasite, Prf/a^asterpojfuri, frequently attached 
to it, not a single specimen was discovered. While this parasite seems 
thus to be absent in deep water, it is found abundantly attached to the 
shore crab, and Peltagaater carcinux was found at Trinity attached to the 
nbdonien of the common edible crab, sometimes two or three on one 
animal. One specimen of Ptammobia ferroeTuia was found near Inch- 
keith, and occasionally on old vulves were observed tlie curious pear- 
shaped, stalked ovarian niduses, of Ponlubdella mun'cafa, frequently 
paMedoveras the undeveloped Gttrtoofi/imantAufta^orea; some specimens 
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were alio procured of yemerU BorkutU, of a beontifsl foil dark purple 
colour, Bud of enormous length. On tlie 28th of September four or Stc 
Epecimena of k imall fi«t fiih oaine np in the dredge, which appeus to be 
the MonickxTut linguatului (Cavier), first obierved in thii cnuntrj by 
Pameil on the DeTonihire coast, and noticed bj him in 1837, in the 
" Traniactioni of the Rojal Society of Edinburgh," and in the " Maga- 
line of Zoology and Botanj," under the name of Monic/tirui minulus. 
He doei not inelude it in hie " Fishes of the Firth of Forth," and the 
Committee are not aware of its having before been obtained there ; but 
from the occurrence of so many specimens in one day, it would seem to be 
not very rare. Some of the specimens were brought home aliie, and one 
of them lived for nearly three months, unti! killed hy the recent •eTere 
cold. It was very sluggish, remaining always at the bottom of the aqua- 
rium, and seldom moving unless disturbed. Certain members of the 
Committee devoted much time and attention to the herring and sprat or 
garrie fishery of the Firth of Forth; and the result of close investigation 
of large masses of fry at various timet hss been, that the proportion of 
herring, Ctupea A arm^uf, leas than six inches long, taken among the sprats, 
Clapea iprattat, is very small ; one of the examiners fuond on an aver- 
age only one herring fry among a hundred sprats over a very extensive 
field of investigation ; others found the proportions of herrings rather 
larger, but they all concurred in thinking that the comfuoatively small 

Suantity of herring fry caught with the sprats oould not in any sensible 
egree afTect the former ; and when it is considered that the roe of a single 
herring contains such an enormous quantity of ova (3^,000), and thatUie 
fish spawns upon our shores in countless millions annually, the sensitive- 
ness which has beenshownas to the taking of even afew t«iiE of thousands 
of young herrings among the sprats seems to be without foundation. A 
limited close-time, or protection in a limited area, would probablv do in- 
finitely more towards the protection of the fishery than any needless and 
unpopular prohibition of sprat or other fishing. It may be usefiil to 
mention the prominent and easily noticed markings which sepHrate the 
two species, so that any one, upon looking over the surface of a iraas of 
fish so abundantly brought to market, may distinguish without difficulty 
the one from the other. The head of the herring, from the point of the 
lower jaw to the farthest part oithe gill-plates, is about a fourth-part 
longer than the head of the sprat ; the eye is one-third larger; the lower 
jaw project* more beyond the upper jaw ; the tail of the herring ia dark ; 
that of the sprat light coloured, much broader, shorter, and less forked 
than that or the herring; and the body of the fish at tt)C insertion 
of the tail is also much broader ; the abdominal line is strongly serrated 
■nd sharp aU along ; the same line in the herring is rounder and quite 
soA (excepting in small specimens, but there is never any serration under 
the pectoral fins) ; the sprat is more plump and compact, and resembles 



ring spawn it may be stated, that during several years, while the herring 
has been upon the coast in abundance, the Committee, from the begin- 
ning of August to the middle of October, have dredged and trawled in 
Aberlady Bay and efif North Berwick down to Tjninghnm Sands, without 
bringing up a trace of herring spawn ; and they are quite satisfied that 
none is deposited upon proper trawling or dredging ground. Among the 
millions of fry which have come under the observation of the Committee 
during the present month, not a tingle specimen of whitebait, Clupea alba, 
has been detected ; and, what is somewhat remarkable, although white- 
bait was found in abundance at Beafield in the autumn of 1869 without any 
admixture of s^prats, during lost seasou, at the tame period, only sprata 
were found, without any whit«bait. 
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5. Notiet of an apparent Hybrid bttaeen the Blaci Qrowe and Red 
Oroute; aAo( near Mid- Colder. Bj John Alexandkb 8mitb, M.D. 

Dr Jonir Albxindkb Smith exhibited ft ipeciineD of the Sttix Tang- 
tnalmi (Tengmalm'i owlj, taken on Cnunond Island about the end of the 
jeur. Onlj one or two uutanoes of its capture in England have been 
recorded, but none in Sootland that Dr S. hod obaerred. 

Ur Janes B. Da tub exhibited the following spedmena from Dr E. W. 
Dnboo, A.N. A small Physalia (FortoguoM man-of-war) from the shore 
at Korruhee, Scinde. Bpecimens of a species of Pinna, both diT, and 
dissected, in spirit, from Trmoomalee, Ceylon ; two specimens of Pinno- 
thtret (a small crab), one of which inhabits the interior of the shell of 
Pinna, and the other ftom the Plaenna platenla, also from Ceylon ; 
specimens of the Trepang, or edible Holotnuria, in spirit, and dried, 
as for the Cbineee market. Regarding these, Dr Dubao supplies iba 
iblbwing nates ; — " Whilst at Trintomalee, in the summer of last year, 
in medical charge of the hospital hulk Sapphire, my attention was drawn 
to a species at Holothuria, reryabondant on the sandy bottom of the inner 
harbour, at a depth of aboot two to three fatboma The animal is of a 
yellowish-brown colour, the skin over the dorsal aspect being tough and 
coriaceooB. The ventml surfhce presents numerous ambulacra, and is of 
a ^le oolour, and close to the anal orifioe there is the retractile bmndiial 
tuit. At Naples the Bolothuria tabulo^a is employed asanarticleof diet, 
and at the Marianne Islands the Holothuria guamensiti whilst the 
Chinese prefer the Holothvria edtUit, or Trepaog, which is common in 
the Chinese seas, principally at the Anamba Islands, where the Malays 
fish for it with hooks fastened to the ends of long bambooa." 



Botanical Society of Edinburgh. 
8th NoBember 1860. — Profeaaoi Allhah, President, in the Chair. 
The Presideiit delirered an opening address. 
The following Commnnieations were read : — 

1. On Certain PectUiaritiet in the Oromlh of Pint Tnea on the East 
Bht>re <^ Longh Neagh, ctmnty Antrim, Ireland. By the BeT. A. 
Coi^oHonH Canjoho, 

Mr Canning remarked : — It is known to natundista that the extensive 
sheet of water — Lough Neagh, in Ulster — is connected with interesting 
peculiarities, both of ■ geological and botanical kind, which do not seem 
to have received that close scientific consideration which their nature would 
ftppear to merit These peculiarities arise partly from the mechanical 
action of the waters of the lake and of the rivers and streams which fiow 
into it, and pvtly from certain qualities possessed by the water of the 
lake itoelf. The attention of the writer has been directed from time to 
time to some of these, and one of them would seem to be so much a 
curiosity of vegetation as to deserve particular notice. What is alluded 
to is the peculiar appearance presented by certain pine trees (Pinttt tyl- 
eeetrie) which are found upon the east shore of the lake above mentioned. 
The trees present the appearance of stems supported on large aEirial rootJ, 
and thus raised upon props in a mangrove-like manner. The soil is oom- 
poaed of about one-third common earth and two-thirds of a fine loose 
•and, which forms the beach of the lake, and Is easily moved about by the 
action of running water. It is probable that, at an eaily itaga in the 
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growth of thoM treet, thej occupied a posi^on dote to the mUen of the 
Ue, but, from the gradunl >ub- 
iidenee of the latter, they now 
occupy »■ ■omewhnt eleTAled back 
»t a little dmtuce troin the boch. 
Were the Bingolar appeuwiae of 
many of them the only cinium- 
■tance to draw atteutiau, it werv 
perhapa superfluous to make 
them the auhjeet of particular 
remark; but there is something, 
in the gradual adaptation to eir- 
cumstaDoet which i« traceable 
upon a close inspection of the 
specimeDS of T^etable life, not 
a little curious and interesting, 
■■ proving what the ohserret 
might be disposed to term a form 
of vegetable instinct, according 
to which the growth and stability 
of the tree are proTided for in 
relation to those influences which 
are found in different ways to act 
against both. This the writer 
has been much struck with, after 
a careful examination of the pre- 
sent appearanoe of some of these 
trees. In the case of one speci- 
men he has foond that the height of the aerial roots (rma the pre- 
sent soil to the oommenoement of the trunk is upwards of Ave feet, 
and, whilst presenting thus a mangroTe-like appearance not a little 
curious, as shown in the figure, he has found that the development of the 
supporting and nourishing roots seems, from period to period, to hare 
been in olose relation to the altering txigeneia of the case. It is thus 
seen that, where the mechanical support came from the gradual washing 
away of the soil to be most needed, there the developmeut of the means 
of support, and that upon plain mechanical principles, took place most 
prominently ; and also as the tree proper came to be farther and farther 
elevated and removed from the soil, so the lower parts of the roots ex- 
panded and thickened, and, as it were, grasped the nooTishing aoil with 
still increasing vigour and tenaoity. 

2. Remark* on Brynro Dnvalii (Foit), and on the Localitiet m vhUk it 
has beenjimnd. By Mr John Sadlek. 
Bryum Duvdlii is a rare and a very inl«resting mosa. It is only about 
two years ago that it was recorded, for the first time, as belonging to the 
British flora. Wilson, in a note at page 229 of his "Bryologia Britan- 
nica," refers to this species in the following termB : "Bryum Duvalii may 
be expected to occur on the Scottish mountains, but as yet we have seen 
no indisputable specimens." This was in 1855. In the spring of ISSS, 
the late Dr Nichol discovered the plant on the Moffat >lills in consider- 
able abundance, and recorded it in the sixth volome of the Society's 
" Transactions" as new to Britain. In September last, the plant was 
again gatliered in Scotland by Mr William Bell, whilst accompanying 
Professor Balfour on a botanical excursion to the Breadalbane mountains. 
He met with it growing in large patches amongst the boggy springs above 
Loch-na-cat on Ben Lawers. 
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A few weeki ago, wliile turnbg over a parcel of dried apeoimaii of 
flowering plants and ferns, cuUeoted br tbe lat« Colonel Madden, near 
Watertbrd, in Ireland, and whicb had been transmitted to the Uniier- 
ailj Herbarinm about a year aince by his widow, Mr« Terrot, I came 

SKin fuur small tufVs of a moss which, on examination, proved to be 
ryum Ditvalii. Accoiduig to the date on the oorer, the plant seems to 
hare been collected in 18^2, six yean preTioiis to Dr Nichol's discovery. 
Hence Colonel Madden was the person who first found the plant in 
Britain, while Dr Nichol bas the merit of describing it as a Scottish 
species. 1 have no doubt that It is a mois of frequent occurrence through- 
out Scotland; but owing to its great resemblance to a barren state of some 
of our eonunoner species, it is verj' apt to be overloohed. It is remark- 
able that such acute observers as Greville, Hooker, Wilson, Nichol, and 
others, who have carefully explored Ben Lawers, should have failed to 
detect the plant in that locality. 

Thestemaof the plant vary from one and a halfto three inches in length, 
generallj &rminK large, loosely aggregated tnfti of a more or leas pel- 
lucid aspect, and of a reddish-purple colour. The leaves are broadly 
ovate, acuta, largely reticulate, and at their base strongly decurrent ; 
their margins are entire, plane, and not thickened. It grows in wet spots, 
generally associated with Bartramia fiintana, Bryua pieudo-quetrwit, 
and other spedei. All the British specimens yet found have been barren. 
The capsule is somewhat pyrifonn and pendoloui, as shown in Bruch and 
Schiroper's figure. Mr Bell, the discoverer of the Ben Lawers specimen, 
has devoted much time to the examination of Scotch mosses, and, m a note 
to me, with reference to Sryum Duealii, he remarks, " How Biyum Du- 
valii has so long escaped the notice of our British mnacolugitts I am at 
a loss to understand, unless it has been mistaken fur a form of B ryum 
wntrteosuni (j6. piewlo-c[uetmm), which in some respect* it resembles." 
Dr Asa Gray, in hii '' Manual of Botany," says that it resembles ^T^um 
(urdinafum. So far as we are aware, Bryum Duvalii is never found 
associated with Bryum furbinalum in Britain, but we have seen speci- 
mens of it and B. ventricotum growing side by aide. The habitats 
and habits of both are alike ; both have strongly deennent leave* ; the 
leaves of the one are broadly ovate, those of tbe other are oblong 
ovate ; the capsule of the one is ventricosely pyriform, that of the other 
is oblnng-obovate. We have little hesitation in saying that we have seen 
specimens of Bryum vtntricotum that differ no more from specimens 
of Bryum Duvalii than the specimens of the latter species, collected 
at Waterford, Moffat, and Ben Lawera, differ amongst tbemselvea. The 
Walerford specimens are more robust than either the Moffat or Ben 
I^awers ones ; the leave* are nearly erect, ovate, and slightly acuminate. 
The Moffat specimens have the leaves patent, broadly ovate, with tbe 
areolation very loose. The Ben Lawers ones have the leaves recurvo- 
patent, broadly ovate, and the areolation close. Had tbe plant in ques- 
tion been a flowering, instead of a flowerlee* one, it might have been pro- 
nounced I hybrid between Bryum twrbineUum and Bryum nenlruotunt, 
the latter being the female plant. 
3. Remark* on the Flora of CaUkntti. By Robkbt Brovtw, Esq. of 
Campster. 

ISA December I860.— Dr Lowe, President, in the Chair. 
The following Communications were read : — 
1 . The Theory of Terminal Fnutifieation in the Simple PlatU, of 
Omtlet and PoUen, and ofSporet. By Dr MiCVK**, Moffat. 
(This Paper appeared in the last number of the JoumaL) 
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S. Tea OuUure in Southern India. B/ Dr CuoBOur, M>drH. 

3. On the IjUroduetion of Cniehona Tree* (PeniTiui Baik] into 
Southern Indta. fij Dr Clbohobn, Madiai^ 

4. CauK* o/Ae Uowmentt tn Diatoma, mth Ulttstrative model*. 
Bj 8. 3. MEiKTfES, JDn., Eiq. 

lOiA January 1861. — Profewor Baltoitk, Vioe-Fresidaat, in the Ckur. 

The fbllowing Commonieationi were rud : — 
1. ORt&0%nonymyo/EetocarpmbTscliiBtiu. BjDr AttentnLBJous, 
(AerbouTg. Communialed hj Profenor Balfodi. 

A pUnt, first ditcoTered by Mr Dks 
afterwardi noticed in 1608 by Sir Wmiun Hooket, i 
water, near Norfolk, wm described and fignred in " English Botanj," 
tab. 2571, under the name of Conferva brachiata. It has not been found 
eince in that itation, and it was only known b; the figure in " Engliib 
Botany," until Mrt Griffiths collected in Torba^ an Eetocarpvt, growing 
oa Snodymtnia palmaia, the characters of which seemed to eorreapond 
with those of Conferoa brachiata.. For that reason, and notwithstanding 
the different habitat of the latter plant, Professor Harvey figured ana 
described, in bis splendid work, " Phycologia Britanniea," the marine 
Torb» specimens under the name of Ectoearpiu brachiata*. He enter- 
tained, however, somedoubts about the identity of the two plants, and be 
remsrked that : " Agardh described a new E. brachiatut, a native of the 
Baltic, and conferred the name JT. crucxatut on the 'EngUsh Botany' 
species. The name ' brachiatnii' no doubt belongs to the Norfolk plaat, 
and if the Torbay individuals, now fibred and described, and of which 
excellent speoimens have been pabhshed in Mrs Wvatt's ' Algn Dan- 
monienses, are essentially different, a new name showd be conferred on 
them ; and Agardh's E. ftrachiatat, if it be not the same with E. iphcero- 
phorui, Carm., might be called E. Agardhiantu." 

3. Agardh (Spec Alg. i.,p. SO) considered the two plants identical, and 
united them under the name of E. bra^:hiatus, quoting as a synonym, 
E. erueiatut. C. Ag. Crousn brothers published, in their " Alge* 
Harinesdu Finist^ie," two different species, one of which (No. 17), being 
the very same species as described in the " Pbycologia Britanniea," grow, 
ing on Rlu>dym«nia pahnata, was named by them E. erueiatut, Ag. ; 
and the other (No, 18), being a plant of brackish water, was labelled 
E. bT-achiatui; but this latter does not appear to be the Conferva bra~ 
chiata of "English Botany." 

My most excellent friend, the celebrated algologiat, Oust. Thoret, 
happened to meet, on the 6th April 1857 with the true Conferva bra- 
eh*ata, E. B., growing on small stones in a ditch of brackish water on the 
sea-coast at QneniueTille, near Cherbourg (a hicalitv now unfortunately 
destroyed on account of the establishment of a polygon for the navy 
artillery) ; and this is the first instance of that plant being found in Europe 
since its discovery near Norfolk. Atler a comparison of theee &esh 
specimens with the common parasite on Ehodjfinenia pabnata, the marine 
species proved to be different from the brackish one. Consequently it is 
neoessary, according to the provisions of Professor Harvey, to give distinct 
names to both plants, and the epithet " braehiatut" must evidently be 
retained for the Norfolk and Cherbourg brackish species, orthe " English 
Botany" plant. It is not, however, possible to admit for the nuuine 
Bi>ecies the name " cruciatus" as labelled by Crouan, since C. Aganlh 
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certeiulv AfSzed that name to the " English Botany" pknt, and hit Baltic 
E. braehialKs ii, acrordiagto J. Agardh, a mere ■ynonTm of E. littoralis. 
Aa a new name is to be cliosen to be conferred on tiie Toy dietinct and 
well-marked murine Eetocarpui v/hict ia foond along^tbe eoathem coasts 
of England and Ireland and the northern coasts of Franoe, growing ex- 
clnoirelj on the fronds of Rlwdgmtnia palmata, I beg to propose the 
nama of E. €M^hsianu$, in honour of the oelebratrf lady who first 
discoTered it; and I maike this proposition with more confidenoe, seeing 
that it has ob^ned the sanction of Professoi Uarrey, who wrote \a me on 
the Irt of April 1859, in the following terms: — "lam quite contented 
wi*h yonr name ' Orifitltnantu ' for the Ectocarpns ; too much honoar 
cannot be paid to the memory of that admirable lady ; and your reasons 
for letting osido the other names are valid." 

Tbe synonymy of the two species may be presented as follows : — 
EcTOCABFtrs BBACHiATUs (Engl Bot) = Gmftrva braeMata, Eng. 
Bot. 1 2571 l—E. cruetatut, C. Ag. spee. p. 44 (tec. Harvey)— 
rum E. brachiatm, C. Ag., nee Harv. Man. 1st ed., nee 3. Ag. 
In ditches of brackish water : Norfolk (Dawson Tamer, 1801 ; 
Sir William Hooker, 1808) ; QuerqueTille, near Cherbourg 
[OuBt. Thuret, 1857). 
EcTOCABPDS Obiffitbbuhob, Nob. in herb. E. braehiatut, Griff. ; 
HaiT. Phyo. Brit. pi. iv., Man. ed. 2d. ; J. Ag. spec. alg. I. p. 20.— 
E.erueiatut,Ct<iu»a, Alg. Mar. Finist No. 17, — non C.Ag. spec, 
p. 41. 

' "■ e tea. erowins on icixxtitmenut p , , 

ts of France, Gherbonig, 



I. Oraanogen 
By Dr H. I 



, . .: Reiearektt on (As FemaU Flower of the Conifera, 

I. BailliOK. Memoir presented to the Acad/mie des Sciences 

s Meeting, 30th April 1860. Translated by Albxahdbb Bickbon, 
M.D., Edinburgh. 

(This Paper appears in the present uomber of the Jonmol.) 

3. Remarhi on the Th«>ry <if the MetamaT^hotU of Flaatt. By Mr 
MaxwillT. Masters, Lecturer on Botany, London. Communicated 
by Professor Balfoub. 

4. Notice ofAtgceJrom tht Faroe Iilaadt. By Robxbt Bkowh of 
Campster. 

IV Soaik India. By 

Tbe aathor aUnded to tiie enormous requirements of the Indian rail- 
ways in the matter of timber for different purposes, especially sleepers. 
This is a subject of great importance, but almost the only records now 
existing are a mxameBtive paper by Dr Falconer in the Journal of the 
AgriciJtUTal and Horticultural Society of India, and the Jury Reports of 
the Madras Exhibitions of 1855-57. A portion of the immense supply 
required will be procured from Ceylon, Burmah, Andaman hlands, and 
Australia ; there will also be a regular and heayy drain on the forests of 
South India. About thirty kinds of indigenous woods hare been used 
experimentally fur ileepero, but the trials have not been attended, in 
some instances, with satisfactory results ; not always because the woods 
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were iaferi»r, but from tbe timber not baring reached a mfficient age, 
and froiD it« being emplojed when tmperfectlj leawned. Experience 
hsa been gained, and better prMpecta are dawning npon the oompaniet in 
thia great easential of railwaj operations. The chief engineer, Madm 
Railwaj, lately inned a nsefui circular to the ofiken of districts regard- 
ing the branding of sleepers, of which the following i> an extrairt : — "At 
the time of paasing the sleepers the; moat be branded with a letter, show- 
ing tbe kind of wix)d acoordm^ to the table of specification. Zino labels 
are being prepared, whit^, being nailed to the sleeper, will ramain l^ible 
eren after its decaj. These wiU not superaede the branding, but be lued 
in addition to it.'' The reenlts of obeervations by the engineers of the 
different railwaji hereafter published will be ralusble ; at present the 
summarj' of what is hiowa is as follows : — Teak (Tectona ffrandu), is 
probabl; the best of all woods for sleepers, but is yearly becoming more 
■caroe and costly, Sal (Vatiea robusfa), the next beat wood, ia not indi- 
genous in any qnanti^ south of Orissa, bnt is largelr used in Bengal. 
£ml, of M^baj (/ma xi/loearpa), it a superior wooa, and suitable for 
railway purposes. Jarra or Yarra (Kucalyptat roftrata), specially 
noticed in a despatch from Lord Stanley, has been lately imported in con- 
siderable quantity from Swan River. A timber trade with Aostralia 
would benefit the colony, and supply the Indian market with a substitute 
for teak. Prom the monthly returns of the engineers, showing the num- 
ber of sleepers delivered on tbe different districts of the Madras rulway, 
and the trees furnishing them, the following results are obtained : — -The 
largest number of sleepers are procured from the iamily Combrelacea, 
and the genera Terfnin<dia and Conocarpua, remarkable for the height 
and size of their trunks, and the toughness of their timber. The dura- 
bility under ground has not been altogether satisfactory. Cadokai (Ter- 
minalia ChOnila) appears to be liable both to the attack of ftingi and of 
the cRjj»enter bee. The Leguminoice are next in importance, the trees 
supplying the wood bein^PlerororpusfV^nK^), /iiy«(Erul), Hatiivickia 
(Acha), and Tarious species of ^cacM. Well-grown timberof these kinds 
is deservedly prised oy the engineers. As the native name frequently 
applies to a genus rather than to a species, it is doubtful whetlier those 
mark^ Sal and Pedowk, are really the tme species, although obtained 
from trees belonging to the genera Vatiea and Pteroearpa*. The rail- 
way en^ueers generally have confidence in Sal, Ildpe (^Battia), Kara- 
Muda, VSngS, Chello- Wnnj£. Teak being too expensive for general use 
as sleepers, it has recently been proposed to substitute sleepers of east- 
iron for those of wood, and the plan has already been carried out on a 
lai^ scale ; it is thought that iron will in the end be found the most eco- 
nomical materia] for sleepers. The Indian woods, which as yet appear 
to be best adapted for trenaib and wedges, are Kara-Morda (Paitaptera 
coriacea), and Sal {VatUa rohusta); the former for trenails, the latter 
for wedges. Tbey resist the attacks of white ants, which destroy the 
beech and elm imported from England. 

Professor BALFona stated to the meeting, that a Botanical Society had 
been recently organised at Kingston, Canada West, having fia its object 
the thorough investigation of the Canadian Flora, as well as the prosecu- 
tion of the science of botany in general. Tbe Society seems to have a 
similar constitution to that of the !Edinbargh Botanioal Society. At the 
first meeting, held at Kingston on Friday, 7th December last, theae waa 
u large attendance of gentlemen from all parts of the country ; and, after 
addresses had been delivered by the Rev. Principal Leitcb, Professor 
George Lawson, and Professor LitchSdd, upwards of 100 were enrolled 
as members of the Society. 
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T. C, Archbk, E»q,, eihibited a. hnntinc-net, which had been aent to 
the Industrial Musenin bj Br Livingiton irom Africa, manafactnred by 
the natifea from the bark uf the Baobab tree (jldanfcmta digitata.') 

Thwtda^, lith f^bntory.— Dt W. H. Lows, Pretiient, in the Chair. 

The follotring Commaoicatioiii irere read : — 
1. Obiematirmt on Temperature in eOfmeetion with F«^<tatton, having 

r'.cial rtference to the Frott of December 1860. By J. H. Balfoub, 
M., M.D., F.R^., FrofeiuoT of Botauj. Inclttding a Report on the 
EffeeU of the Froit on the Planti in the Royal Botanic Garden of 
Edinburgh, By Mr Janei H'Nab, Superistendent of the Garden. 
(Thi* paper ttppeare in the present nnmber of the Journal.) 

3. On the Nature and Caute of the Movement of the Leavet of Dioneoa 
Muscipula. Bj S. J. Mbintjbs, jun., Esq. 

Z. LetUr fron 

jyeai ana nare 

Fahdikotoh, hbab Wabrihotok, 

JoKOary 26, 1861. 

Dbae Sik, — The late Dr William Niehol sent me, some Tears ago, 
a small specimen of a mots which he considered to be Atricnvm tenet- 
lum, gathered near Lochgoilhead in 1856. This I cannot find in mj 
HerbariiUD, after repeated search, nor elMtvhere among mj papers, and 
I have no memorandum of having examined it. 

I am particularly deslrons to receive from you a duplicate of this moss 
(if only as a loan, for inspection and retum) , that I may ascertain what it 
really is. I hope it is A. tenellttm, but have mach doabt on the subject. 
It may prove to be the same as a new (British species) aUiad to A. taiel- 
lum, and which I believe we must now call A. critpum (WHn. M5S.), 
such being the name onder which the moss is published (as American) in 
" Sullivant's Mosses and Hepatica of the United States'; " 185€, p. 41. 
I had at first named it A. laxifolium (Wila. MSS.), for Mr Jamei, the 
finder, in 1852 ; and Dr Schimpor has it from me so named, and will 
lei; lihely retain that name in nis second edition of his Synopsis, if not 
warned in time. We have only the $ plant in Britain, but the fruit i^ 
fuund in New letBOj. 

Yon are of course aware that Orthotriehum antmnalum of British 
anthon is not that of BryoL Europsea (which is now established as a 
native of Britain). Our moaa ia 0. Boxatile of Boidel (Bryol. Univ.), 
and has been hitherto, on the oontinent, oonfoonded with the tme 0. 
anomalttm. 

I have at lost ascertained that Campylopui longipiltu of Bryol. Eniop. 
(alao a native of Britain), is totally different from the Tumerian moss, 
originally named O. UmgipilueiiyBiidel. Sohimper's moM is C. polytri- 
ehmdet of De Notoris, and is closely allied to C. introfiexut. It grows 
in Cornwall and in Jersey.* 

Bypnum aduneum, var. S. of BryoL Europ., is • distinct species. 
It is my H. pdlucidam, MSS., found in Cheshire last year, but only the 
male plant, along with H. gigatUeum, Bryol. Enrop. 

* In a inbMqaeDt Utter, Hr Wilson (tates: — " CamiiyUpiu polgtrlthetdtt 
(De Not.), is O. lotigtpiba of Bryol. Europ.; bnt notDJeraniia/nnioiBBi, var. 
piHfentm of Turner and Bmitb. I have it now fi'om Oorawall and Ireland, ni 
well as from Jersey, where It was first found by Mrs Mackenil*," 
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I ntbered an Anaetangium (bnt not in fruit) ncAr InTenij in 1836, 
wbicn ia new and quite distinct from A. compatrfioa, which was growing 
with it. It i* mT A. pellucidam, MSS. If Jou we anjthing of the kind 
in Dr Nicbol'i coUeotion , with pale-jellowiUi foliage, acunelj at all criiped 
wben dry, I clioQld be glad te examine it. 

I have a new Zifgodon troto York*hire (Z. gnKili», MSS., but Dr 
Schimper tbiokt it a Didymodoti), withont frnit ; learea KTrate at the 
apex. This maj be Inrking in the Herbarinm of jour Univenit;. 

A new Orthotrichum {0. or»«im, Wila., HSS.) wa« fbimd la*t inrnmer 
bj Mr Shaw, near DaOlj. 

Camnyltipiu brfvipilua seema to be generaUj difiiued. It gn>w8 in 
Cumwall plentifhllj, alao in Yorksliire, and we hare it even in Cbeahire. 
ViiKliditim ttygium baa been recentlj foand in Suffolk. 

I hope the seTere weather wjll not hare dericoTod the frnit of 6friinm>a 
eonferta, tie. I haTe sad aecouuta of injurj done in Cornwall to the 
moaaea theie^ — Moat tralv jaun, 

W. WlLBOW. 

FrofeMor BAi.n>na exhibited a gall on Pintu lylMitru £ram Finsean, 
Aberdeenshire, which had been given to him bj William Brawn, Esq., 
F.R.S.E., and which was cauaed ^ the attack of Retinia rerinelUi. 

Mr M'Nas gave the following report on the flowering of pUnta in the 
Botanio Qarden :— ' Erantkit hyemaiu, Jan. 26, 1861 ; Crocus lunanw*, 
Jan. 28; Bhod<idendron atrorirent, Jan. 28; Oalanlhut nivalit, Jan. 
ni ; Aa«mon^ hepatiea, Jan. 31 ; Leiicojum vernum, Feb. 1 ; Doftdia 
Epipactii, Peb. 1 : Siiyrincktum grandijlorum, Feb. 5 ; Omphalode* 
remat Feb. 6 ; PothotfaOidni, Feb. 9 ; Tuialago alba, Feb. 10 ; Corg- 
In* Avellana, Peb. 10 ; Croent tieratM i^ellow) Feb. 12. 

Mr M'Nab noticed Uie flowering of Ttuxa gbrioia, rar. glatteaeenaj 
in the garden of Captain Mitchell, InTerleith Row, Bdinbni^, in Septem- 
ber 1860. The pluit was 12 feet 9 inchea in height, the flower spike 
a feet 6 inches in hewht, and 3 feet in circumference. The leaves arer~ 
aged S feat 3 iochea in length, and 3^ inches in breadth. The epedmen 
had been planted twen^-flve jeara ago. 



SCIENTIFIC INTELLIGENCE. 

Tm Cult%vation..~On the 31st of last October, the Secretary of State 
informed the Madras Oovemment that he had " perused with mnch in- 
tereat the reporta by Dr Cleghom, the Conservator of Foresta, on the 
growth of the tea plant on the Neilgherries and other parts of the Madras 
PrBBidency." Sir C. Wood then pies on to say: — " It is satis&ctorily 
established that tea plants will thrive in SBVeral diffhrent localities; bnt 
no attempt appears yet to have been made te convert their prodnce into 
a marketable article of conuneree. I agree with you that, as a general 
role, it is ondesirable for Government to step oat of its way to aid the 
efforts of private adventurers. Considering, however, the great snocess 
which has attended this branchof culture in Assam and in the Himalayas, 
and which, it can scarcely be expected, wonid have been attained, at any 
rate to the same extent, or in the same time, if the initiatory proceedinei 
had not been taken by the Government, I shall not olgect, if it sboi^ 
appear that there is little chance of the matter being taken up by private 
enterprise, to your acting on the recommendation of Dr Cleghom, and 
obtainbg the services, for a limited period, of a few skilted teft hudq- 
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faoturan fimu tha iKntb-wefteTii proTincM, which, it appean &om the 
iaferraation mpplied hj Dr Jameeoii, might be pnicared at a veTy mu- 
derate ooeL I pnanme that, uadw the rtdee now in faree, the difficulties 
which were appaienttj ezperienoed b; Captain Mann in obtaining land 
in th« NeOgherriei niitable for hia tea plantation will no longer eziBt." 
In an ord^ an the abore deapateb, dated the Sth Janoary, it ii remarked 
bjr the Madras OoTsnuneitt that they " have Teerattl; made a grant of 
luid on liberal terms to Mr Bae for tea cnltiTation, and the adTautage of 
their now affording astistance in thii important experiment ma; be leea- 
enedbjlbe fact of iti having been thiu undertaken bj a private individiial, 
The Board will, howeTer, coninlt the collector of Coimbatore and some of 
the residents of the hills on the subject." — MadraM Alhenfeum. 

Siatt in Iiidia — Mr Oldham, superintendent of the Geological Saivej 
of India, has written a long memnrandum on the use of slates in India 
general];, and on the slabs of the Kumool district particulail;. After 
esplajning at length the natore of true slate, namely, that it is " capable 
(tf almost infinite dirision, thin plates or slabs splitting with tolerably 
eren surfaces of oonBiderable size," he goes on to show tbat the Kumool 
slabs and the same material found in oUiar parts of India are incapable of 
this infinite division, &c. And he is of opinion that "the Koinool slabs 
referred to bj LientenaDt Becklej and the Madras Oovemmenl are en- 
tirelv onfitt^ for sloping roofs ; that they oannot be procured in slabs 
dividing naturally of such size and thickness as would adapt them for 
such roofs; that sawing them would, even if practicable, be too expensive ; 
that the slabs thes procured would be either too thin to give the requisite 
strength, or, if of suAdent strength, would be too heavy and thick for 
economical or effective nse." But for flat roofs or floors he thinks they 
may be used with advantage. Mr Oldham adds : — -" I would further urge 
that such stone slab floors, where the proper material can be procured 
with a moderate amount of carriage, and at a fairly reasonable rat«, will 

EeveniHch more durable, economical, more cleanly, and in every respeet 
tter floors than either wood or ' pucka ' for barracks, hospitals, court- 
houses, or any plice where there is constant intercourse, and also for the 
verandahs of such buildings. I have just alluded to the cleanliness of 
(neb floors ; and I consider this to be by no means a trifling advantage. 
Tbey can be mopped out with clean water or washed with soap and water 
in Hie ssme way as ordinary wooden floors, and can thus be Kept sweet, 
dean, and free from vermin with the smallest amount of labour. There 
are several localities in bengal and the north-western provinces where 
tttdi slabs could be obtained as would be suited lor flooring. The hills to 
the sooth of Mongbyr, the Sikkim Hill (poor), the Souie Valley, the 
Kamaon HUls, ana the Owalior Hills. But in few case* will such mate- 
rials admit of any great length of carri^e ; and they can therefore only 
be used economically when procured within s reasonable distance of the 
works where they are required." — Indian Mail, I3(A Ftbtvary 1861. 

Xew Canadian Dye. — At a meeting of the Botaniea! Sodety of Canada 
on ISth February last. Professor Lawson exhibited specimens of a new 
dye of great riobnees, prepared in the laboratory of Queen's Coll^;e, from 
an insect, a species of Coccus, found for the first time last summer on a 
tree of the common black spruce (Abie» nigra, Poir), in the neighbourhood 
of Eliiigston. This new dye closely resembles true cochineal, a most 
expensive colouring matter capable of being produced in warm oountries 
only, and which is used to give a fine and permanent dye in red, crimson, 
and scarlet, to wool and sili. Unlike cochineal, the new dye, discovered 
at Kingston, is a native Canadian product, and capable of being produced 
in temperate countries. Having been but recently observed, a sufficient 
quantity has not yet been obtained for a complete series of experiments 
as to its nature and uses ; but the habits of the insect, as well rs the pro- 
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more the fcarlet hne of the flower* of Adonit avtutimatit, and no donbt 
Other ibAdet will be obtained. The tnw Mexioan cochineal is now being 
cnltivsted in Teneriffe and other vine growing eoimtriM of Europe and 
Africa, with aoch auooeM aa to displace the enltnra of the gr^pe Tine ; yet 
the Director* of the Eaat India Companj offered in vain £2000 for its 
introduction into India. 

Moffnenvm an a Source of Light. — Profeiaor A. Sehnutt call* at- 
tention to the praeticsbiUtr of emplujlng metallio migneainm forpurposea 
of iUnmination, as had alreadr be^ ni^geated b; Bumen. From the 
reaearche* of the last named chemist, it la known that when magneaiDm 
ia ignited it readily tale* fire and bnm* wiUi an ezceedinglr criUiaDt 
flame. The intensitj of the light thii* prodoced, as detennined oj Biuisen 
and Boscoe in one of their pboto-chemical reaearghea {Pogg. Aitnalen, 
eriii., 261, et teq.) ia onlj aome 539 times less than that of the son. Com- 

Saied with an ordinary candle, it appeared that a wire of magneeium 
'297 millimetre [1 mm. = 0-0394: inch] in diametor, produced aa moch 
light in bnniiiig a* 7i atearine candles, five to the pound. In order to 
■npport this light during one minat«, a pieoe of wire 0-983 metree long, 
weighing 0'12M grm. [1 grm.=15'4325 grains], was required. 

<nilj 72'2 fpms. of magnesium, there£i«, would be needed, in order to 
maintain during ten hours an amount of light equal to that of 7i atearine 
candles, conaaming about 10^000 grms. of Btearine. 

According to Bunsen, niRgnesinm wire is readily obtained, by tbrcibly 
preMing the nie|«l through a hot ateel die by means of a steel piston. 
Bnnaen s arrangement for buminv the wire waa made by ccHineotiug 
spools of it with rollers moved by clock-work, so that the work should be 
unrolled like the ribbon of paper in Morse's tolegraph, the end of the 
wire thns gradually pnshed forward, passed into the flame of on ordinaiy 
alcohol lamp, where it took fire. 

It is evident that a magnesium lamp of this sort most he much simpler 
and more compendious than any of the existing arrangements of tbe elec- 
trical, or of Drummond's light. For light-houses, &e., where an intensely 
brilliant illumination is required it can hardly fail to rival either of these. 
Where an extraordinary amount of light is needed, it could readily be 
produced by burning large wires, or seTeral thin ones at the same time. 
Another important consideration is the fact that the spools of wire, as 
well as the clock-work and spirit-lamp, are easily transportable. 

It if not, howcTer, to the tutensity alone of the magneaium flame that 
these lamps owe their utility, for the photochemical (i. e., photographical) 
effect of the light is also very great According to Bunsen, the photo- 
chemi^ power of the sun is only 36'6 times greater than that of the 
magneaium flame. The latter must therefore be useful in photographing 
by night or in any dark or subterranean locality ; the eveiueee and re- 
maAable tranquillity of the flame, especially commending it for this 
purpose. 

The present high price of magnesium, it ia true, must prevent any ex- 
traded use of it for technical purposes. For example, Lenoirof Menna 
charges 3 Florins [1 Fl.^51 eta. J for a grm. of it ; hence the coat per 
minute of tbe light just described would be 36 Xettkseutzer [1 ktr.= 
about I of a ct.] ; and the cost during ten hours, would amount to 216 
Florins, while the ten kilogrammes of stearine oould be procured for less 
than 14 Florins. But even at this price, it could still be used br pboto- 
gnphers, since it would only be required for exceedingly abort intervala 
of time, and all nnneceasarv consumption of the wire might be preveutad 
by stoppiug the clock-wort— From Stamm'i lUuttr. ZeiUekrifi, 1859, 
p. 333 i in Pol^hnUchei Jiro(irWort, 1860, XT. S6. , ~ I 
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, Stdtifarm Ctytlah of Snow.— In an uliole on Sl^Uiibrm CtjUmU 
with ipeciol nlenaoe to the erriUltiiktioD of inow, ProfeMcn Outpmon of 
Toronto, conies to the fbllowmg eoneluaions : — (1.) Sulliform nx-rkjed 
erjrtMlt >f« eomraon to variou* tjttetat, occorHnff not otdj in tba triine- 
tne and in the nonometric ■/■tems, new exatnpLea of wbieh (m reganb 
the Utter) are detcribed ; tnt also in the raonodinie •jstem, in which, 
until now, none have been annonnced ; and in which, mofeov^ by aooM 
obMrTon.theae have bees thought of impoaaiUaoeoamnce. (2.)AltlMii^ 
thiu shown to occur in varioui ijatenu, none hare jet be«i reoogniaed 
with certaintf , amongst minsraU or in artifiaal OTatala of tba hezaganal 
Bjttem. (3.) Hence, from the faeti given in conolniiona 1 and 2, the 
kMiuned hexagonal erjatalliaatiou of inow, if not dispivTed, beeomea at 
least ofroTj doubtfiil acceptation. — Canttdian Journal, Januarv 1861. 
A Lunar Tidal Wave in Lake Michigan. — LieuL-Golond J. D. 
Graham haa announced the ooonmoice of a aemi-diumal Innar tidal 
wave in Lake Michigan, HU statement ia baaed on 9184 obaerTatioii% 
mitde on the tide-guage at Chicago, of the elevation of the lar&oe of thia 
lake, between the let of Jonuarv and the 1st Jul;r 1859. Theobeerratiraia 
weT« carried on nnintemiptedlj both da; and night (except in a few 
instance* when violent etonoa would have rendered them inaooonte), at 
intervals of half an honi, as a general mle, and lometiDMa at intervals 
of fifteen minutaa of time apart. From this aeries of obaerrUions was 
deduced the half-honrlj (and in two places the qnarter-hoDrly) oo-ordinatea 
of altitude of the lake surface, compared with the time (be£we and after) 
of the moon's meridian transit. 
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GENETIC CYCLE IN ORGANIC NATURE: 



GEOROE OGILVIE, M.D., 

BROIVS FSOFB880K OF THE INBTITnTBB OF nUICINB IN ¥HS ONITXnSITV 
aBODBBN ; AUTHOR OF THH " MABTSH^BmiiDBa'B PLAM tH THE 



This day u Pabluked, prUt 6t., 

THE BOTANIST'S GUIDE 

TO THK 

COUNTIES OF ABEKDEEN, BANFF, AND KINCARDINE. 

Containing List* and LoMlities of th« Flowering Plantt, Native and 

Introduced, Femi end their Alliea, Hoeeee, Liverworti, Characen, 

Licblni, Mnabrooini, Sea W«edt, &o., with a Diagrain 

of the Elevation, and carefollj oonstrncted 

Coloured Hap of the Diitrict, 

GEOBGE DICKIE. A.X., H.S., fta. 

PROFKBBOR OF BOTABT IN THB CNIVKIiaiTY OF ABKBDEEN, 

ABERDEEN: A. BROWN & CO. 

EDINBURGH. JOHN HBNZIES AND A. & a BLACK. 

LONDON: LONOMAN & OO. 

In tkt Prat, and AorUy wW. ht pablittud, 

THE THEORY AID FRiGTICE OF 8HIF-BmLSIKG. 

B/ ANDREW MURRAY, 

lt«ratMr of the IiuUtntlDQ of Ctfll EDtflnecn, VmBfior of tbAlnrtltiitliniDf FfATil ArAlE<«tL 
»nd Chief Eai^Aer uid Inqrector of Machiiurj at H.A1. Dockjftrd, FortaunUlL 

WITH PORTIOS OF THE TREAnSE OK HiTAL ABCHrTECTORE 
Bjr AvoDBTiN F. B. Caau^a, lal* Heoiber of tb« Scitool of Naval Anbiuetora. 

STEAM-SHIPS. 

By EGBERT MURRAY, C.E., 

Engiiww Saneyor 10 the Bo»rd of Trifle. 

EDINBURGH : ADAM AND CHARLES BLACK. 
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ilEBICil JOmUIAL OF SGIQICE AlID iBTS. 

fTWO V0LDME8 ANNUALLY, «0 pp. Sto.) 

Pnbliabod in NmnlMn (fltuttixUtd) of 152 pcgM, oretj oOtat maotii, 
vis.: lit of Juiiuu7, Harah, Msy, Jidj, Beptoiulier, and Nofembsi, at 
New Uavbm, Com., U.S., bj 

B. SILLIHAN, Jft., AHD J. D. DANA. 

FBioi riTi SHiLiivea Vik vvkbib. 

kditkd bt 
Professors B. SILLIMAK. B. SILLIMAN. Jr., 

Prof. JAMES DWIGHT DANA, New Hatxn; 



PHOHMok ASA GRAY of CMnbridga, Pbofimok LOUIS AOAS8IZ of 
Cunbridge, tad Ds WOLCOTT OIBBS of New York. 

Thii work has now been ettabUabed more than fittij yean, and ii the 
OMLT JooniiAL of the kind in the United Statea. It ia deroted to Am 
general inteiwti of PaT*i04L and Gpbhical Soikhob, Oboloqt, Vatumu. 
HuTOBT, Oboobafht, sud kindred depaitmenta of knowledge, and oon- 
taina o^inal papen, ae well as abatraott of foreign disooToriea, on all 
tbeaa topi«e. 

Seventj-eight volamea have ahead; been pabliihed ; Pibtt in the 
Jtnt, and Twamr-BioaT in the tMond Seriea. 

Moet of the baek volnmei can be obtained of the Pnbliahen. 
All oommnnioationa, remittanoea, &o., to be addieaaed to 

SILIIMAN AND DANA, 

Office of " StLUMAN'B JoDKtfAL ot Souhoe," New Haven, Conn., 

United States. Or in Loudon, 

TS^BNBR AND CO, PATERNOSTER ROW. 
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FORTHCOMING WORKS. 



SIE JOHN F. W. HSBSdHEL, Bi., K.H.. M.A., ie. 

PHYSICAL GEOGRAPHY. 

lUnrtntfld with Platei ud Woodeota, Crowii 6t<>. 

D. 

METEOROLOGY. 

UL 

WILLIAM FAmBAIKN, LL.D., F.R.a, ie. 

IRON: 

ITS 

HISTObT, FBOFESIIES, & PROCESSES OF MAKTIFlCIimE. 
Grown 8to. [In Ikt Prtu. 

IT, 

HUOff MILLER. 

FOOTPRINTS OF THE CREATOR ; 

■»• 

THE ASTEEOLEPIS OF STR0MNES8. 

New Edition, Crown 8to. [7n &t Pttm. 

T. 

81B JOHN RICHARDSON, LL.D., F.Ra, 

THE POLAR REGIONS. 

Jkmy 8ro, CIoUi, witli Hftp, Price 14i. 
EDINBintOH : ADAM AND CHARLES BLACK. 
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Now ootnplato, in 81 Volomee 4to, Clath, pnee 24 Ooiiwu ; ot bndiDmety 
Half-bonDd In Rnatia Leather, [nice 80 OnineM, 

THE EIQHTH EDITION OF THE 

E]fGTGLOF£DIi BftlTAIIIGi. 

A DIOTIONARY OF Aer8,fiOIB]raE8,iliD OENKRAL LCEBATOfiE. 

WM apwardt Iff fiM nutumd lUulratioiu <m Wood md Sled. 
A Domplete 1ND£X U in pKpvation, uul will be pnbliahed Bepvately, 

[From tit ItniM.) 

" WhoD wfl look orei the list of contribnton, It ii ImpOBsible to deoj 
the veight of Its impoaiDg untf of nants^ which dalmi to comprise, 
apparently with good teaaon, ' the greAtei nomber of the indiriduala moat 
eelebrated in acientific, literar;, and political hirtorj, who have adomsd 
the annali ct thia coqntrj for a long aeriei of jwa.' "The very piek and 
croam of tbta catalogne occnpiea Bevend pogea. Noi have the contribntiona 
nf moat of them been limited to Bnbjeett which other men might have 
treated aa well, bat for the moat part we obtain loms of the cfaoicaat work 
of eacli npon the anhjecta on which the; were the principal ftntbontiea. 
Where ArchbiBhop Whatel; takea the riae, progren, and cormptiona of 
Chiiatianitj ; Bnnaeu the anbject of Lnther and the Oerman Befonnatioii : 
lI<Cnll<>ch, money, polltjcalecanomy, uid thecDg^ntaaid^jecli; Uacaalaj, 
and De Qaincejr, their (elected biograpbisa ; Donaldaon, pbilology ; Owen, 
paJmoDtolof^ ; Herachel, the taleacope ; Robert Sterenaon, iron bridgea ; 
I3aztey, cotton: Fairbaim, iron mannfactnre ; and other men, for the moat 
part the work to which they were moat competent, the reader may graap 
u notion of the grand work of reference i^eh ia now placed before him. 
Of courae, a detailed criticiam of its contents woald teqoire an army of 
critics to produce a review itaelf of a length qoite incalcolable, and criti- 
ciam mnat be abandoned becanaa it ie practically an impoaaibility. It 
should bo added, however, that the work la pioftualy illnatrated, eapecially 
with wood-cDta ; and, beat of all, that it ie furnished with the new feature 
of a geuaral index, which oompJetea its valne w t, wtrk of nference. In 
a book framed npon this plan by such a mnltitudo of eminent men, sjid 
with Buch obviously useful ^bceasoriee, it may therefore be fairly oonceiv^ 
that the world has now anoh an Eneyolopadia aa It never had before." 

EDINBTTBGE : AOAU AKD CSAIiLIS BLACK. 
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